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EDITOES'  PREFACE  TO  FOURTH  EDITON. 


Since  the  publication  of  the  third  editioo  of  this  work  in  1873,  vast 
pn^ress  has  been  made  in  our  knowledge  of  the  action  of  poisons  upon 
the  animal  economy,  and  the  immense  advances  which  have  been  made 
in  the  domain  of  organic  chemistry  have  added  much  to  our  knowl- 
edge of  the  chemistry  of  poisons,  and  have  resulted  in  improved 
methods  of  analysis,  and,  consequently,  in  the  more  ready  and  more 
certain  detection  of  many  of  the  oi^nic  poisons.  Therefore  it  has 
been  found  necessary  to  add  so  much  new  material  to  that  portion 
of  the  work  treating  of  poisons  as  to  require  the  assignment  of  an 
entire  volume  to  this  subject 

It  will  be  seen  that  much  more  attention  than  formerly  has  been 
paid  to  the  chemistry  of  the  poisons,  the  most  recent  tests  and  the  best 
methods  for  their  detection  in  cases  of  poisoning  having  been  added ; 
tbe  latest  advances  in  our  knowledge  of  the  physiological  action  of 
the  various  poisons  have  also  been  incorporated,  and  great  care  has 
been  taken  to  collect  the  more  recent  cases  of  poisoning, — especially 
those  illustrating  points  of  medico-legal  interest  For  assistance  in 
ihe  collection  of  these  cases  tbe  editors  are  much  indebted  to  Charles 
Harrington,  M.  D.,  Assistant  in  Chemistry  in  the  Harvard  Medical 
School.  Thanks  are  also  due  to  A.  Lawrence  Mason,  if.  D,,  of 
Boston,  for  his  assistance  in  the  careful  revision  of  the  proofs,  which 
was  rendered  necessary  by  the  unexpected  absence  in  Europe  of  one 
of  the  editors. 

An  apology  may  be  expected  for  the  long  delay  in  the  appearance 
of  this  volume  on  Poisons,  but,  as  will  be  seen,  the  vast  amount  of  new 
material  —  especially  of  a  technical  character  —  required  much 
patience  and  a  great  deal  of  labor,  which  could  not  be  deputed  to  other 
hands,  but  must  be  personally  prepared  by  one  or  both  of  the  editors. 

ROBEET  Amoet,  M.  D, 

Edwabd  S.  Woon,  M.  D. 
BoBTOH,  Masch,  1884. 


EDITORS'  PREFACE  TO  FIFTH  EDITION. 


In  presenting  the  fifth  edition  of  this  work,  the  knowledge  of  the 
action  of  poisons  upon  the  living  organism,  as  shown  by  the  more 
recent  literature  published  in  Europe  and  America,  has  made  it 
necessary  for  the  editors  to  arrange  a  complete  change  from  the 
former  classification  of  the  groups  of  poisons.  The  older  worka  on 
the  subject  of  toxicology  were  inclined  to  classify  poisons  in  groups 
indicated  by  similar  symptoma  following  their  administration. 
Unfortunately,  this  method  of  olden  time  tends  to  confusion,  and, 
consequently,  it  has  seemed  better  to  classify  poisons  more  in  accord- 
ance with  their  chemical  and  physical  relations;  an  expert,  usually 
familiar  with  chemistry,  more  naturally,  when  investigating  the  dead 
body  of  a  person  destroyed  by  poison,  pursues  a  regular  order  of 
chemical  analysis.  His  researches,  therefore,  would  be  more  readily 
followed  under  a  chemical  clai^sificatioo. 

Much  of  the  work  of  the  former  editors  of  previous  editions  has 
been  retained;  and  some  of  the  text  of  previous  editions  has  been 
expunged  in  compiling  the  text  of  tJie  present  work.  Only  the  more 
important  judicial  cases,  some  of  which  were  in  the  t«xt  of  the  pre- 
vious editions,  have  been  placed  in  the  Appendix  to  this  volume;  and 
those  which  seemed  to  have  less  bearing  upon  the  presentation  of  the 
relations  of  toxicology  to  judicial  inquiries  have  been  omitted.  Qen- 
erally  speaking,  the  cases  which  have  been  retained  in  the  Appendix 
are  more  for  the  illustration  of  the  symptoms  caused  by  the  poison 
administered,  and  of  the  methods  of  its  detection,  or  because  they 
are  referred  to  in  the  text 

The  portions  of  this  work  which  relate  especially  to  chemical  re- 
search have  been  thoroughly  revised;  and  obsolete  methods  for  the 
detection  of  poisons,  which  appeared  in  previous  editions,  have  been 
replaced  by  processes  which  have  home  the  test  of  the  more  recent 
advances  in  that  science. 

In  describing  the  physiological  action  of  the  various  poisons  which 
appear  in  this  edition,  the  best  of  the  teachings  of  the  most  recent  and 
reliable  works  on  toxicology  have  been  consulted  and  incorporated ; 
it  will  be  seen  from  the  large  number  of  references  in  the  footnotes 


vl  PREFACE. 

that  the  oompilation  of  the  views  of  vriters  on  toxicology  covers  a 
wide  field,  explored  bj  ezperimenters  and  students  in  the  study  of 
the  action  of  both  old  and  newly  discovered  articles,  not  only  in  their 
relation  to  toxicology,  but  of  the  results  of  experiments  on  the  action 
and  effect  of  poisonous  substances  during  life,  and  tbe  manner  and 
cause  of  their  producing  death.  It  seems  to  the  editors  that  this  por- 
tion of  the  work  is  essential  for  the  recognition  of  the  poisons  which 
have  brought  about  the  death  of  victims ;  this  information  and  knowl- 
edge, ranged  by  the  side  of  the  chemical  isolation  and  detection  of 
the  poison  itself,  afford  a  ready  means  for  the  detection  of  crime, 
and  for  the  more  perfect  establishment  of  the  character  of  the  poi- 
son used  in  bringing  about  the  death  of  a  victim. 

The  editors  believe  that  the  book  will  thus  be  more  serviceable 
to  the  professions  both  of  law  and  medicine,  students  as  well  as 
practitioners;  and  they  sincerely  hope  that  in  presenting  these  va- 
rious details  they  will  facilitate  the  course  of  justice. 

Attention  is  directed  to  a  description  of  the  action  of  the  more 
recent  forms  of  poison  commonly  used  in  the  industrial  arts,  such  as 
carbolic  acid,  wood  alcohol,  etc,  which,  unfortunately,  for  this  rea- 
son are  accessible  to  anyone  desirous  of  effecting  death  by  suicide 
or  murder,  as  also  in  causing  death  from  accident  or  negligence.  The 
description  of  the  injury  caused  to  the  visual  organs  by  inhalation  of 
the  vapor,  or  from  the  swallowing  of,  wood  alcohol,  has  been  written 
by  Dr.  F.  M.  Spalding,  of  Boston,  and  presents  the  most  modem  and 
important  knowledge  of  these  effects  of  the  poisonous  action  of  wood 
alcohol,  the  use  of  which  has  largely  increased  both  in  art  and  com- 
merce, and  as  a  substitute  for  ordinary  alcohol  in  the  preparation  of 
many  substances  used  in  domestic  life.  The  result  of  this  widespread 
substitution  of  wood  alcohol  for  ordinary  alcohol  seems  to  have 
caused  an  increasing  number  of  accidents  and  suicides. 

The  attention  of  the  readers  of  this  work  is  especially  called  to 
the  new  chapters  on  the  so-called  ptomain  poisoning  from  foods,  and 
the  detection  of  blood  stains,  and  the  differentiation  of  blood  of  hu- 
man from  that  of  the  lower  animal  Ufa 

Former  editions  have  expressed  fatal  doses  in  the  duodecimal 
^stem.  The  editors  of  the  present  edition  have  translated  the  doses 
of  poisons  mentioned  in  the  text  by  expressing  the  corresponding 
weights  and  measures  in  the  metrical  as  well  as  the  duodecimal  sys- 
tem. This  equivalent  is  expressed  as  nearly  as  possible,  although 
not  positively  accurate.  It  should  also  be  observed  that  d^rees  of 
temperature  not  specifically  mentioned  as  belonging  to  either  Fah- 
renheit or  Centigrade  scalee  refer  to  the  latter. 


PRBFACB.  «li 

The  use  of  bOTax  in  t]ie  preserratiou  of  food  articlea  has  been  so 
videlj  known  that  the  bulletin  issued  hj  the  Agricultoral  Department 
of  the  United  States,  foreshadowing  the  results  of  experiments,  to 
show  whether  the  addition  of  borax  to  food  articles  has  an  injurious 
eSect  upon  man,  has  been  added  to  the  Appendix.  There  has  also 
been  introdnced  in  the  Appendix  the  law  of  the  medical  examiners 
of  the  states  of  Hassaehusetts  and  Connecticut,  to  which  attention 
is  particnlarl;  diiected. 

The  editors  regret  that  in  order  to  keep  the  size  of  this  volume 
within  reasonable  limits,  and  to  present  the  most  recent  knowledge 
of  toxicology,  the;  have  been  obliged  to  cut  out  much  of  the  pre- 
vious text  which  had  become  classical,  in  order  to  cover  the  most 
recent  and  accurate  information  relating  to  the  action  of  poisons, 
and  their  effects  upon  organic  tissues  and  organs  of  the  human  body ; 
also  to  provide  room  for  describing  the  most  scientific  and  accu- 
rate meUiods  of  isolation  and  detection  by  chemical  research  of  the 
poison  used  to  destroy  life. 

BOBBBT  AUOBY,  M.  D. 

B.  L.  EicxBaoH,  M.  D, 
Boston,  Saitvaxx,  1905. 
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POISONS. 

CHAPTER  L 
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0.  Wluit  eonatltatee  a  CMe  of  poiioiiing. 

10.  Unreliability  of  ayniptonw. 

11.  PoinU  to  which  attention  of  nwdloal  attendant  ahooU  to  dJarMt«d. 
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111.  Duratioa  of  aymptoniB. 

le.  Diitinction  between  ^mptmu  of  poisoning  and  thoa*  cd  illww 
IT.  Post-morteni  examination  of  a  cadaver,  in  generaL 

15.  Examination  of  attdomiual  cavl^, 
IS.  Bxunination  of  thorade  caTlty, 
!0.  Examination  of  cranial  eavitj. 

21.  Joints  and  bonee. 

22.  Instmmenta  to  be  nied. 

2).  PreserratioD  of  Tteeera  for  aaalyda. 

24.  ExbiunatiOQ. 

25.  InveatigaUoo  of  cansea  of  death  by  povt-mortem  cnuBlnaUaa. 

26.  Rigor  mortis  or  eadaverie  rigid)^. 
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90.  ViMeral  deeompoeltlon. 

31.  Ktoovaj  And  demotutrfttion  of  tlw  pobonoiu  agtnt.  In  gmurtL 

38.  Chanie»l  uialyrii. 

33.  Differentiml  diagnMU  of  poisoning. 

34.  DiTCuea  liable  to  be  oonfonnded  vitb  ^mptcoH  of  powoniDfr  im  gaunl. 

36.  Chimera. 

30.  CSioIera  noatraa,  or  cholera  morbua. 

37.  Jluptnrs  and  perloration  of  atomadk 

38.  Oaatriti^  gastroenteritis,  peritonitia, 
38.  Strangulation  of  intestiuea. 

40.  Diseowa  of  brain,  in  generaL 

41.  Apoplexy. 

42.  Embolinn. 

43.  Pneumonia. 

44.  Cerd>ro-spinal  menlngitla. 
46.  Tetanua. 

46.  Compound  pnaoDing;  oomplieation  of  Kjaploaa  doe  to  tlw  eomblned  aeUoa 

of  poiaona. 

47.  Suicide;  ita  relation  to  life  insaranoa. 

48.  Claasiflcation  of  poisons. 

1.  Deflnition  of  poison. —  Physicians  generally  understand  by  the 
word  "poison"  a  substance  having  an  inherent  deleterious  proper^ 
which  renders  it,  when  taken  into  the  ayatem,  capable  of  destroying 
life.  It  is  difficult,  however,  to  give  a  definition  to  the  term  which 
will  meet  the  signification  attached  to  it  by  different  classes  of  per- 
sons ;  for  while,  in  common  language,  poisons  are  understood  to  be 
those  articles  only  which  are  deadly  in  small  doses, — as  stryohnin, 
prussic  acid,  arsenic,  etc., — the  lawyer  and  the  physician  will  unite 
in  affixing  to  it  a  general  meaning  similar  to  t^at  which  we  have  given 
above.  Some  substances  are  habitually  classed  as  poisons,  which, 
according  to  the  popular  signification,  would  have  a  doubtful  daim 
to  be  so  called,  being  fatal  only  in  la^e  doses;  and  every  medical 
practitioner  is  aware  that  very  many  active  remedial  substance^  and 
some  which  are  not  injurious  when  taken  in  ordinary  amounts,  may, 
in  an  overdose,  produce  serious  and  fatal  effects.  Moreover,  ques- 
tions may  arise  as  to  the  applicabili^  of  the  term  to  substances  wbidi 
destroy  life  by  mechanical  irritation,  such  as  powdered  glass,  etc., 
although  the  administration  of  such  substances  to  another,  with  intent 
to  injure,  is  made  a  criminal  offense  in  the  various  penal  codes. 
"Whoever  wilfully  administers  to  another,  for  the  purpose  of  injur- 
ing his  health,  poison  or  other  substance  which  is  capable  of  injur- 
ing the  health,  shall  be  punished,"  etc.' 

'  Translated    from    Das    Strsfgesets- 

^neh  flir  daa  Deutsche  Reiob,  nebst  dem 

nfflbningigesetsc  Tom  3t,  Ual,  1B70. 
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"Whocret  sball  administer,  or  cause  to  be  administered  to  or  taken 
by  any  persoD,  any  poison,  or  otber  destructive  thing,  with  intent  to 
oommit  murder,  shall  be  guilty  of  felony."'  The  French  law  inter- 
dicts the  wilful  administration  of  any  aubatancea  "which,  without 
b^ing  of  a  nature  to  produce  death,  are  injurious  to  health."^  In 
order  to  avoid  the  evil  of  giving  too  wide  or  too  restricted  a  meaning 
to  the  word  "poison,"  we  adopt  this  definition,  which  makes  no  refer- 
ence to  the  quantity  required  to  produce  a  poisonous  result,  or  to 
the  mode  in  which  it  was  introduced  into  the  system. 

Many  authors  who  have  written  standard  treutisea  on  toxicology 
have  attempted  to  define  what  constitutes  a  poison ;  but  definitions  as 
described  are  often  misleading,  and  have  often  led  to  confusion  in 
court  trials.  One  of  the  recent  writers*  divides  poisonous  substances 
into  two  classes ;  vit.,  poisons  and  corrosives ;  the  former  a  substance 
"which,  being  in  solution  in  or  acting  upon  the  blood,  may  cause 
death  or  serious  bodily  harm ;  the  latter  a  substance  capable  of  caus- 
ing death  or  injury  by  its  chemical  action  upon  a  tissue  with  which 
it  cornea  in  contact." 

These  authors  undertake  to  illustrate  thia  classification  by  pointing 
out  that  arsenic,  which  produces  insignificant  effects  by  its  direct  ap- 
plication to  the  skin,  has  also  a  general  action  upon  the  whole  system, 
which  appears  after  its  passage  into  the  blood;  per  contra,  sulphuric 
•eid,  applied  to  the  skin,  may  be  absorbed  to  some  extent,  but  the 
principal  injury  is  the  destruction  of  the  tissues,  which  "reaenihles 
that  caused  by  a  burn  or  a  scald."  They  still  further  illustrate  by 
mg^esting  the  case  of  a  quarrel  between  two  workmen,  during  which 
one  is  thrown  by  the  other  into  a  vat  of  sulphuric  acid  up  to  his  arm- 
pits, and  so  dies  from  the  general  destruction  of  his  akin,  etc.  These 
authors  lay  stress  upon  the  fact  that  the  intensity  of  the  action  ia  de- 
pendent upon  concentration  of  tlie  corrosive ;  that  of  the  "true  poison" 
upon  ite  action  upon  the  tissues  by  absorption  into  the  blood,  and 
that  the  latter  does  not  cause  danger  to  life  in  accordance  with  the 
degree  of  its  concentration;  though  exception  may  be  made  of  tliose 
cases  where  the  dilute  solution  of  the  poison  may  be  more  rapidly 
absorbed  than  one  which  is  concentrated,  and  may  therefore  act  more 
npidly.  "The  intensity  of  the  poisoning  dei>end8  upon  the  amount 
which  enters  into  the  blood."  This  definition  of  terms  lacks  positive- 
and  is  dependent  upon  certain  delimitations. 


"■«<  A  ZS  Virt.  ehftp.  1(10,  i   11,  Aug. 
m«l,    and    Tmylor'*    M^ical    Jurispru 
1873.  p.  91. 


•Tiirdieu.  1875,  p.  4. 
•  Witthnud  and  Berkpr,  Mvdical  Juiii- 
prudeDce,  Am.  ed.   1806,  p.  43. 
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3.  Food  poisoning^. —  In  late  years  the  matter  of  food  poisoning  has 
been  brought  very  prominently  into  view.  Irritant  foods  and  food 
poisoning,  on  account  of  organic  animal  and  vegetable  fermentation, 
may  cause  sorions  gastric,  as  well  as  intestinal,  irritation,  even  caus- 
ing an  acut«  inflnnimation  of  the  whole  alimentary  canal;  and  there 
may  ensue  a  still  furtlier  conversion  of  these  altered  food  products 
into  poisonous  substances,  by  a  well-known  phyaico-chemical  proceas, 
called  ptomains,  leukomains,  etc.,  and  these  may  be  absorbed  into  the 
circulation  of  blood,  and  cause  peculiar  symptoms  of  intoxication  by 
tiie  aeeondaiy  poisonous  products.  The  production  of  these  ptomains 
is  generally  attributed  to  bacterial  growths  within  the  tissues  of  the 
living  or  dead  body.  Many  of  the  ptomains  give  similar  reactions, 
with  difficulty  distinguishable  from  the  reactions  to  chemical  testa 
given  in  the  presence  of  the  alkaloids.  The  medical  expert  should, 
however,  be  able  to  distinguish  by  the  aid  of  the  microscope  and  cul- 
ture fluids,  and  to  study  the  development  and  propagation  of  the 
bacteria  which  accompany  the  production  of  these  ferments.  The 
older  name  of  "ptomain"  has  more  recently  been  superseded  by  the 
use  of  the  word  "toxin."  The  discussion  of  this  agent,  which  is  a 
veritable  poison,  will  be  found  in  the  sixth  chapter,  whit^  will  be 
limited  to  Food   Poisons, 

Formerly  the  origin  of  ptomains  was  supposed  to  be  dead  matter, — 
matter  of  animal  material  only;  but  more  recently  this  theory  and 
the  restriction  of  the  origin  of  alkaloids  to  vegetable  matter  has  been 
abandoned  by  the  physiological  chemists  of  advanced  science.  We 
take  the  liberty  of  referring  to  a  recent  toxicologist,  who  has  pre- 
sented an  epitome  of  the  status  of  this  discovery  (Dr.  Luff,  Vol.  I., 
pp.  397  et  seq.):  "The  word  'ptomain'  is  derived  from  nrui^a, 
H  dead  body.  Ptomains,  also  known  as  cadaveric  alkaloids,  are  al- 
kaloids produced  by  the  decomposition  of  animal  substances.  The 
term  'ptomain'  was  at  first  restricted  to  alkaloids  produced  by  ca- 
daveric decomposition,  but  now  it  is  also  employed  to  designate  alka- 
loids of  animal  origin  formed  during  life  as  a  result  of  chemical 
changes  induced  by  some  agency  acting  mthin  the  organism. 

"The  tfirm  'leukomain'  has  recently  been  introduced  to  particu- 
larize the  animal  alkaloids  formed  during  life  from  those  produced 
by  decomposition  of  dead  animal  matter;  but  it  would  be  preferable 
for  the  terms  'ptomains'  and  'leukomains'  to  be  abandoned,  and  to 
r)ass  these  bases  of  animal  origin  in  one  category  as  animal  alka- 
loids, 

"It  is  now  well  known  that  the  power  of  manufacturing  alkaloids 
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i»  not  restricted  to  plants,  but  is  shared  bj  animal  organiBma."  Af  ttr 
cuumerating  a  number  of  these  alkaloids  which  have  been  discovered 
by  reoeat  physiological  chemiats,  Dr.  Luff  contiuueB  by  ststjog  as  fol- 
lows: "Since  then,  Gautier  and  Erieger  have  made  extensive  re- 
searches, resulting  in  tlie  discovery  of  several  animal  alkaloids. 
.  In  18S2  Bouchard  demonstrated  that,  not  only  were  alkii- 
loids  present  in  appreciable  quantities  in  nonual  urines,  but  that 
thfy  augmented  notably  in  the  course  o£  certain  maladies,— typhoid 
ferer  for  instance.  These  results  have  been  confirmed  by  Lepine  and 
Aubert,  and  by  the  author,  who  has  extracted  from  the  urines  of 
typhoid  and  scarlet  fever  patients  ptomains  which  are  present  in 
irrealest  amount  during  the  height  of  the  fever,  but  which  diminish 
the  fever  subsides." 

"Animal  alkaloids  are  also  a  necessary  product  of  vital  physio- 
logical processes,  and  have  been  extracted  from  the  secretions  of  living 
[■iugs  and  from  animal  tissues."    Dr.  Luff  then  presents  a  list  of  the 
rincipal  ptomains  extracted  from  putrefying  animal  matter. 
It  ia  necessary  in  this  opening  chapter  to  call  attention  to  the  train 
of  serious  symptoms  which  are  often  observed  to  follow  the  ingestion 
of  ergot  (the  growth  of  fimgi  on  rye  and  other  cereals).     Mention 
should  also  be  made  of  the  serious  symptoms  which  are  sometimes 
obaCTved  to  follow  tJie  eating  of  mussels  which  have  been  taken  out  of 
stagnant  water,  or  the  food  taken  from  heaps  of  unwholesome  sur- 
roundings; these  may  cause  gastro  intestinal  disturbance,  even  when 
not  taking  into  account  the  more  serious  spread  of  a  disease  germ 
which  disseminates  typhoid  fever  and  other  filth  diseases.  The  eating 
of  unwhobome  food  may  often  give  rise  to  suspicion  of  an  active 
^Bpoison,  because  the  symptoms  which  follow  appear  so  serious. 
^M    r>r.  Vivian  Poore  writes:    "In  regard  to  this  question  of  ptomains, 
^Btfiere  is  an  interesting  thing  recorded  by  Professor  Victor  Vaughan, 
^"to  which  I  have  previously  alluded,  and  to  which  I  will  allude  again. 
It  was  found  by  him  that  tissues  impregnated  with  arsenic,  if  allowed 
to  decompose,  gave  off  a  garlicky  odor,  and  the  arsenic  disappeared. 
In  the  year  1888  there  was  at  Middleborough  an  epidemic 
of  pneumonia,  and  this  epidemic  was  investigated  by  Dr.  Ballard.  He 
found  that  the  idea  was  prevalent  throughout  Middleborough  that  the 
pneumonia  was  largely  among  those  who  had  eaten  a  particular  form 
of  bsooD.     That  was  quite  a  new  departure,  and  Ballard,  with  his 
1  mind,  investigated  the  matter  seriously.     He  found  that  there 
a  great  deal  of  truth  in  this,  and,  when  be  had  collecled  all  his 
I  of  pneumonia,  he  found  a  large  proportion  of  them  had  partaken 
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of  a  particular  form  of  bacon.  He  found  that  the  workinginen  of 
Middleborougb  had  the  idea,  which  is  probably  commoQ,  and  I  should 
not  be  surprised  if  it  is  tolerably  true,  that  if  you  want  to  get  the  most 
good  out  of  meat  it  must  not  be  overcooked,  it  must  be  underdone. 
He  found  that  Middleborougb  artisans  bad  been  in  the  habit  of  eating 
thia  bacon  very  underdone  indeed,  almost  raw,  just  warmed  before 
the  fire.  He  found  that  this  bacon  was  made  from  American  pork 
rapidly  cured  by  a  process  of  injection,  or  something  of  that  sort. 
.  .  .  Ballard  found  that  this  pork  was  being  prepared  in  an  un- 
wholesome place  in  a  factory  in  which  there  was  a  sewer  grating.  He 
scraped  the  fat  olT  the  grating,  and  sent  some  of  the  fat  and  some  of  ■ 
the  pork  up  to  London  to  Dr.  Klein,  who  foiuid  not  the  ordinary  dip- 
loeoccus  of  pneumonia,  but  another  one  which  was  capable  of  giving 
pneumonia,  and  which  produced  an  epidemic  among  rabbits  and 
j>;uinea  pigs  and  killed  a  great  nimiber  of  them,  .  .  .  There  is 
some  doubt  (pnemnonia  caused  by  eating  pork),  and  I  notice  that  in 
recent  writings  this  particular  instance  has  been  dropped.  .  .  . 
Nevertheless,  1  think  Ballard's  figures  are  incontrovertible,  th«i 
pneumonia  did  occur  in  excessive  proportions  among  tlie  pork  eaters, 
and  a  dangerous  bacillus  was  found  on  thia  pork, — especially  in  the 
fat  which  was  scraped  off  the  sewer  grating."^  The  above  case  is  in- 
structive, even  if  we  do  not  go  to  the  lengths  to  which  our  author 
follows  it;  we  should,  however,  suggest  that  in  our  opinion  it  is  rather 
a  matt«r  of  regret  that  rabbits  and  giiinea  pigs  were  used  to  control 
the  results  of  the  experiment,  because  these  animals — especially  when 
(wnfined  in  close  cover— are  so  liable  to  pulmonary  diseases.  The  case 
quoted  is  interesting  on  account  of  the  suspicion  involved,  and  as  a 
group  of  cases  affected  from  a  common  cause, — all  partaking  of  the 
injurious  food. 

There  is  another  source  of  food  poisoning  which  should  not  be 
overlooked,  and  which  has  become  historical  as  an  incide-nt  in  onr 
late  Spanish- American  war;  we  refer  to  meats  sold  in  tin  cans.  If 
in  preparing  these  canned  meats  care  is  not  taken  to  drive  out  the  at- 
mospheric air  by  thoroughly  boiling  the  liquid  contained  in  them, 
there  may  occur  a  decomposition  which  will  produce  an  injurious  sub- 
Mtance;  this  may  not  necessarily  cause  death,  though  it  does  com- 
monly produce  serious  gastro  intestinal  disturhanceB,  such  as  diarrhea 
and  colicky  pains,  which  may  simulate  a  diseased  condition.  It  waa 
formerly  supposed  that  this  train  of  symptoms  was  due  to  the  action 

•A  treatiw  on  Mpdicnl  ,Iuri»prutience; 
I-flngmanB,  Grefn,  &  Co.  N.  Y.  IBOl. 
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of  the  rinc  and  lead  compounds  used  in  soldering  the  cans,  but  it 
is  more  likely  caused  by  prodiict«  of  fermentative  processes,  which 
•re  favored  by  tbe  contained  air  not  having  been  driven  out  by  long- 
continued  boiling.  It  should  be  remembered  that  these  deleterious  aub- 
st&naes  cannot  always  readily  be  recognized  by  taste  and  smell.  The 
medical  expert  should  be  qualified  to  recognize  the  micro-organisms 
by  the  aid  of  the  microscope  and  their  propagation  in  specially  pre- 
pared cultures  (such  aa  gelatine,  soup,  bouillon,  etc.). 

It  is  well  to  note  here  that  in  the  present  knowledge  of  physiology 
tlu!  small  intestine  is  recognized  as  the  great  absorbent  organ  of  the 
digestive  tract,  and  the  large  intestine  as  an  eliminating  organ;  hence 
vrtien  diarrhea  ezdsts  as  a  svniptom  after  the  ingestion  of  a  poisonous 
^-iibstance,  from  its  irritating  action  on  the  mucous  coating  of  tbe 
alimentary  canal,  the  diarrheal  discharge  favors  the  elimination  of 
ib^  poison;  yet  this  very  process  of  irritation  may  leave,  aa  a  result, 
points  of  inBammation. 

It  must  be  recognized  that  tbe  quantity  of  any  poison  which  may 
cause  injury  to  the  living  tissues  in  the  human  body  and  destroy  their 
functions  of  life  is  dependent,  not  so  much  upon  the  amount  of  the 
enbatance  which  is  administered  by  the  mouth,  as  by  the  amount 
which  is  retained  in  the  system  and  in  contact  with  these  living  tis- 
sues. This  is  also  dependent  on  the  rapidity  of  (he  elimination  after 
the  ingestion.  If  the  substance  is  removed  very  rapidly  by  the  proc- 
ess of  diarrhea,  and  without  causing  serious  injury  to  the  tissue  of 
the  aliiiieiitaTy  canal,  an  instiflicient  amount  may  remain  to  be  ab- 
sorbed by  the  blood  to  produce  a  poisonous  action  upon  the  general 
system.  The  medical  expert  should  ascertain  how  mucli  was  retained 
in  the  system,  and  whether  this  v/an  an  amount  sufficient  to  cause  se- 
rious injury.  lie  sliould  remember  that  the  amount  found  in  the 
lai^e  intestine  may  not  do  any  more  harm  than  the  local  action  due  to 
its  direct  contact  with  that  organ  of  elimination. 

4.  Disease  preventing  effect  of  poison. — Disease  also  has  sometimes 
the  effect  of  rendering  the  system  tolerant  of  substances  which  would 
he  poisonous  in  tlie  same  doses  in  a  healthy  state  of  the  system.  In 
acute  alcoholism,  or  alcoholic  intoxication,  the  blood  and  tissues  may 
be  80  loaded  with  alcohol  as  to  interfere  wholly  or  partially  with  the 
absorption  of  a  poisonous  agent.  This  fact  is  so  well  known  to  tlie 
medical  profession,  that  the  tolerance  of  chloral  hydrate,  belladonna, 
digitalis,*  and  opium  leads  physicians  to  give  larger  and  more  frequent 

■URlics)  Timn  aod  Qa^plte.  Aug.  S3, 
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doses  in  delirium  tremens  than  would  seem  to  the  inexperienced  to 
be  safe.  In  consequence  of  this  knowledge,  fatal  accidents  have  oc- 
casionally occurred'"  from  the  inconsiderate  repetition  of  large  doses 
to  inebriate  patients,  who,  later,  might  have  eliminated  the  alcohol 
and  recovered  from  its  intoxicating  effects.  This  same  observation 
and  explanation  may  be  true  in  certain  diseases,  where,  apparently, 
the  blood  contains  an  organic  poison  due  to  functional  or  organic 
disease  of  the  kidneys,  and  thus  seems  to  offer  a  limited  opposition  to 
the  absorption  of  a  toxic  agent.*'  During  the  active  stage  of  severe 
inflammatory  and  febrile  diseaaes,  mercury  may  be  given  in  large 
and  repeated  doses  without  producing  salivation.  On  the  other  hand, 
cei'tain  diseases  render  the  body  more  susceptible  to  the  actions  of 
poisons.  Illustrations  of  this  are  presented  by  the  aggravation,  or  the 
ready  production,  of  cerebral  symptoms  after  the  use  of  small  doses 
of  narcotics,  in  those  who  have  a  predisposition  to  cerebral  congestion 
or  apoplexy,  and  by  the  extreme  facility  with  which  salivation  follows 
the  administration  of  mercury  in  persons  affected  vnth  certain  forms 
of  disorganization  of  the  kidneys.  The  use  of  iodid  of  potassiiun 
after  mercurial  preparations  is  known  to  favor  the  development  of  the 
mercurial  cachexia. 

These  facts  tend  to  show  that  the  activity  of  a  poison  depends  large- 
ly upon  the  readiness  with  which  the  poison  is  absorbed  in  any 
individual  case.  It  is  unnecessary  to  state  here  all  of  the  circum- 
stances which  govern  the  rapidity  of  absorption.  This  discussion 
should  be  left  for  each  case  as  it  arises,  and  be  elucidated  from  the 
testimony  of  a  competent  medical  expert,  it  being  remembered  that 
no  general  rule  can  be  precisely  laid  down  (see  p.  40),  and  that  certain 
diseases  or  abnormal  conditions  of  the  system  may  facilitate,  while 
others  may  retard,  the  action  of  a  poison. 

5.  Evidence  of  poisoning. — Medical  evidence  in  cases  of  suspected 
poisoning  is  derived  from  several  sources;  to  wit,  the  symptoms,  the 
post-mortem  appearances,  chemical  analysis,  and  experiments  on  ani- 
mals; these  are  also  called  the  clinical,  anatomical,  chemical,  and 
physiological  signs  of  poisoning.  In  addition  we  have  the  moral  evi- 
dence derived  from  nonmedical  facts,  concerning  which  the  physician, 
as  well  as  other  persons  immediately  connected  with  the  case,  must 
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testify.  In  order  to  establish  the  fact  of  poisoning  with  certainty, 
everything,  of  however  little  importance  it  may  seom  to  he  at  the 
time,  which  occurs  during  the  life  of  the  patient,  must  be  observed 
uid  accurately  noted.  Especially  should  the  physician  in  attendance 
upon  any  case,  where  there  is  the  slightest  suspicion  of  poisoning,  take 
charge  of  everything  which  may  by  any  possibility  throw  light  upon 
the  c&ose  of  the  illness,  such  as  all  vomitus  and  excreta  (urhie  and 
feces),  bottles  of  medicine,  powders,  and  any  article  of  food  or  drink 
taken  previous  to  the  illneps,  if  such  can  be  obtained ;  all  of  these  sub- 
stances should  be  carefully  preserved  by  being  placed  in  clean  glaas 
vesseU  (ordinary  glass  preserve  jars  will  answer  the  purpose)  by  the 
physician  himself,  sealed,  and  kept  under  lock  and  key  until  wanted. 
Of  the  greatest  importance  is  the  collection  of  the  vomitus  and  urine 
during  the  life  of  the  patient,  if  possible,  for  the  detection  of  the 
nnlure  nf  the  poison  by  chemical  analysis  of  these  fluids. 

6.  StatiBtios  of  poisoning. —  The  atjitistics  of  poisoning  show  that 
the  kind  of  poison  most  frequently  used  varies  very  greatly  according 
to  circumstances,  such  as  the  ease  with  which  poisons  can  be  obtained 
by  the  laity,  the  advancement  of  popular  knowledge  concerning  (he 
poi^nons  action  of  substances  used  in  the  arts  and  manufactures,  etc. 
Hence  the  variation  in  frequency  with  which  the  different  poisons 
are  used  in  different  countries  and  in  different  periods.     Thus  cases 

B«f  criminal  poisoning  by  phosphorus  were  nnknown  previous  to  the 

■^cnr  ISSO  on  account  of  the  ignorance  of  people  generally  as  to  its 

^^{toisonoua  effects. 

y     In  Prussia  during  the  years  1R69  to  1873,  of  32,613  deaths,  1,454 
were  due  to  poisoning,  as  follows:'* 


I 


Poisonous  gnsra 1007 

Poinnous  bcrriei  And  fungi   6S 

Poitoa  adds 40 

Arwnie.  phoaphorus,  and  other  poisons BT 

AiciAoi ess 

In  England  and  Walca,  during  the  five  years  1863-1867,  the  eases 
[of  poisoning  were  as  follows:" 

Opiani — Isudanuni,  iTtup  of  poppiea,  and  Godfrey's  eordial 182 

Opium  and  it«  compounds  114 

"A-    V.    Fflnrks.    RliekblfA    auf   die    Manphka'B    Handbueh    dw    geriplitliohe 
Brwrj-anc   drT    BfvBllteruiig   im    Preus-    Medppin,  II.  p.  21. 
•iithrn  Stantir  wllhrentl  des  ZcitrauineK        "Taylor  on  Poisons,  IBTS.  p.   170. 
Tttra  .labre  1816  lum  Jnhrc  1874.    Fram 


i  B)  POISONS. 

Uorphln SB 

Pruuic  ftdd  and  ^anid  of  potauium IBl 

EMcntial  oil  of  almond*  31 

Atkhio 88 

Oxalie  acid M 

Strychnin  and  vermin  killer 01 

Uercuiy  (compounds  of) 6S 

Bnlphurio  acid B3 

Nitric  usid IS 

Hydrochloric  acid S 

Carbolic  acid 6 

Alcohol 35 

Phosphorus 16 

Ammonia II 

Chlorid  of  line 8 

Miuaela 8 

Fungi 8 

Aconite S 

Belladonna S 

Chlorodyne A 

Turpentine  .  .  . 3 

Colchicum S 

Niter 3 

Sulphate  at  copper  3 

Cantbaridea 2 


U 


1279 


Mr.  Alexander  W.  BIyUi,  in  a  recent  publication,  gives  a  list  of 
cases  of  individuals  who  have  died  from  poiBOOS  in  England  and 
Wales, — 6,616  persons,  as  shown  in  the  following  table; 


TABLE  A. 
Deat^a  from  PoiMM  In  Xnglond  and  Wataa  Diuring  tke  Tm  Ytan  1883-1801. 


UeUU; 

Arsenic 

Antimonj 

Copper 

l>e»d 

Rilver  nitrate 

Zine  chlorid   (or  aniphate) . . 

Mercniy 

Cbromlo  acid 

Iron  perehlorid 


Aeddoit  or 
ne^lgnM. 


M. 

37 
3 

4 
831 
1 
7 
22 
1 


F. 
U 

1 
SOS 


II 


Snidde. 


M. 

87 
I 
2 

1 

4 
16 


F. 
20 
2 
1 
2 


Harder. 


M. 

1 


IMaL 


M. 

76 

4 

S 

832 

1 

11 

40 

1 


F. 

3S 
2 
2 

211 


20 


Dmtka  froa 


POISONS  IN  GENERAL.  |  «} 

TABLE  A.— OmtwMA 

Poiaon  i»  Buflmd  tmA  Wal«i  Durimg  tlu  Tm  Tmwt  188S-18St. 


Aeddantor 
ncgligenee. 


Suioida. 


Hurdw. 


ToUI. 


AlkaliB*  wrtlw: 

Urn 

BuinB  ddorid  .  . 


The  Klk&lica  and  tliair  mIU: 


Caoitie  aoda 

Cisttjc  potAsh  .  .  ..-,-,----, 

PMuiie  chlorate 

FMuiie  bi^romate 

Fituue  bmmid 

PMUiie  binoxalat*    (aorrd).. 


39 
3 
S 
1 
2 
1 
I 


F. 


26 

4 
10 


t 

s 


7 

• 

1 

3 

101 


Aada:  | 

Sitphone  acid '   10 

Niine  a«id 18 

Rfdreefalorie  acid 40 

Ouiit  add 17 

Tirtirie  aeid ■ 

telic  acid d 

Caibalie  and 100 

UjdniOiMirie  acid .... 

rb«pharoa    (mclndfng  ludfer 

■ucbca) 24         47 

loda 0  7 

VolaUla  liquida: 

hnOa  ipMRdeam) 0  2 

Bmailitt S  2 

Vt^ I     ••-• 

CtAcm  hianlphid 

TirfntiBC 5 

■Ukflaud  apiriU 

Alnbal 91 

■'blcnfani ST 

tOa 5 

^ritai  «tb«ria  nttroai I 

-taotbrtk   (U^  sot  stated) .  4 

nod  jnipw 1 


■>piata  and  nanotka: 
f>pr^  lawlannm.  morphia. 
MoCuav  a^iBpi  pafcpvi^  no* 


1 

2 
24 
41 

2 


SOS 

18 


STS 


18 


M 

18 
88 

114 


210 


28 
1 


830 

2 


18 
1 


3 
4 

24 

8 
65 
80 


2 

271 

1 

SO 
1 


107 

8 


U 


H. 

2 
1 

S7 
8 
0 
1 

s 

1 
t 

•0 
>0 

191 
181 

4 
888 


S2 

7 


10 
3 


82 
8' 


837 
20 


P. 
1 


41 

0 

10 

s 

I*  a  > 

7 

33 
1« 

78 

02 

1 

ft 

373 

1 

10.1 

8 

2 
3 


4 

4 

ZB 

46 

S 


642 
28 


•  «]  K)I&ONS.  U 

TABLE   A.— OonNiMwd. 

D^tkt  from  PoiBOH  in  Sngland  and   WoIm  Durimg  tk»  Ten  Faort  J883-lgM. 


Accident  or 
n^ligence. 

SuieidB. 

Murder. 

Total. 

OpUtcB  utd  narcotici: 

Pruisic    add    uid    oU    ol    al- 

Alkaloids: 
Strychnin  and  nux  vomiw. 

M. 

EG 

S» 

17 
19 

22 
2 
t 
36 
IS 
1 
8 

1 
1 
1 
1 
1 
1 
2 
3 
6 

F. 

30 

22 

11 

21 

21 

0 

20 

21 

1 

1 
6 

2 

M. 

8 
14 

203 
100 

OS 

49 
1 

11 
» 



1 

F. 

8 
1 

10 
22 

8S 

«9 

0 
10 



.... 

M. 

1 

8 
3 

4 
1 

F. 

B 
1 

4 

H. 
M 

104 

122 

91 

£8 

3 

47 

28 

1 

3 

1 
I 
1 
1 
1 
1 
8 
S 
S 

1 
8 
1 
3 

1 

1 

...  .1 
1 
8 

F. 

3« 
» 

St 

44 

]» 

IS 

Zf 

31 
1 

Hiscellaneoiui 

1 

1 
1 

t 

1 
2 

1 
3 

1 

Labumiun  seeds 

Tbom  apple 

Yew  leaves  or  berries 

1 

! 
1 

1 

1 

1 

1 

2 

1 

1 

e 

SpiriU  of  tar  (oil  of  tar) 

1 

u  * 


17  POISONS  IN  GSNKBAI.. 

TABLE   A.— ConMMMd. 

DMih*  from  Poitom  «■  Bnfbmd  tma  WaUt  Dtinng  tht  Tm  Faart  1K$-I89t. 


Aocident  or 
negligenoe. 

Suicide. 

Murder. 

Total. 

Hiacel  l&neoiu : 

U. 

1 

F. 

10 

168 
1,202 

U. 

1 

1 
1,644 

F. 

1 
16T 

1,140 

H. 

3 

23 

F. 

1 

M. 

1 

S 
1 
13 
£ 
I 
476 

4,1  S6 

F. 
1 

4 
1 

.     13 
8 

.  2ie 

2,498 

10 

1 
326 

ToUl 

£,661 

Under  the  medical  ezaminer  statute  in  Masaachiuetts  the  official 
medical  examiner  is  required  to  report  to  the  secretary  of  state  each 
case  of  suspected  death  by  violence  which  he  is  called  to  "view."  We 
have  made  the  following  tables  of  every  case  of  death  after  the  taking 
of  a  poison,  which  have  been  collated  from  the  original  report!  of 
theses  medical  ezamiuen: — 


YuL.  n.  Hb.  3v%.—%, 
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The  total  ntmiber  of  deaths  from  poisoning,  aa  shown  in  the  for*- 
^iDg  three  clasaes,  during  twenty-five  years  ending  with  the  year 
IVOi,  amounts  to  1,439,  or  about  57  each  year  of  the  population  of 
Maasacbuaetts  (2,522,145,  census  of  1900).  This  would  indicate, 
for  each  year,  one  death  by  poison  to  450,000  inhabitants.  If  we  com- 
pare this  ratio  with  that  presented  by  Mr.  Blyth,  and  figure  the  total 
deatfaa  ahown  in  hia  table  for  a  period  of  ten  years  with  the  census  for 
England  and  Wales  (1890 ;  29,000,525),  we  find  there  was  one  death 
in  each  vear  to  440,000  inhabitants,  it  being  noted  that  the  population 
is  nearly  eleven  and  a  half  times  greater.  It  would  hardly  be  fair 
t»  leave  this  comparison  without  the  remark  that  the  strict  require- 
ments of  the  Massachusetts  statutes  compel  very  full  and  complete 
i«tum8  of  all  deaths  by  violence,  by  means  of  a  large  and  able  body 
of  carefnlly  selected  physicians  as  medical  examiners,  while  in  Eng- 
Und  the  older  form  of  coroner  law  prevails. 

In  Massachusetts  the  state  medical  examiners  reported,  out  of 
ttcb  2,976  supposed  deaths  by  violence  viewed  by  them,  that  45  were 
deaths  from  poisoning." 

Of  late  years  there  have  been  reported  quite  a  number  of  cases  in 
■hich  death,  by  suicide  and  by  accident  or  negligence,  has  occurred 
by  the  sirallowing  of  carbolic  acid;  in  the  first  instance,  because  it 
(u  la  00  readily  obtained ;  and,  in  the  second  instance,  because  of  its 
fmliar  raaemblance,  both  in  odor  and  taste,  to  whisky. 

TirJieo'*  gi\'es  the  statistics  in  France  for  twenty-one  years,  1851- 
im,B«  follows:— 


'TnaMCtiotH  of  Muaaehuiwtts  Med- 
(vr     18TB-4I,    Cun- 
Fraa. 


"  Ktude  m  I'GmpoiaoDBeinent,  1B7S, 
p.  104. 
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I  P0I80KS  IN  GEMERA];..  [|  • 

Fgofeteor  Poore  has  presented,  in  hU  recently  pnbluhecl  lectures  on 
W3coIogy>  from  which  we  have  previously  quoted,  a  list  of  the  more 
n^wirtn  poisons  iised  in  England  i— • 

Adda. 

Snlplmrle  (oD  of  TitrM). 

Nitrie  (ftqaa  tortU). 

HjdroeUorie   (ipirlto  of  ult). 

OuUfl  mdd   (hUU  of  wiml). 

Cferbdfs  Mid   (phend). 

HTdmCTUilo  add,  mnd  qnnids    (pnude  mdd). 
AlkaUM. 

AmDoniB. 

Potuh    (emiuttfl), 

Sodk  (niutie). 
Aconite  (koraltin). 
Alcohol. 

Anilin  (Bntlfcbrin,  <Kalglii,  uid  tha  like  proprletuy  dmgi). 
AntiDHii;  (tartar  emotie). 

(wine  of). 
Artenie   (in  aento  poiMHiing). 

arMnions  add. 

white  aramic 

eaoodjlio  ocmpoundB  (orgaale  ananieal  ecmpoanda),  , 
Belladonna  (atropin). 

(deadlj  nighUhade). 
Chloral  hydrate. 
CbloriD  gaa. 
ChlorodTiie. 
ChloTotonn. 
COcain. 
Colehicotn. 
Coninm   (hemlock). 

(•potted  hemlock). 
Copper. 

CorroaiTO  rab]iiiiat«  (biehlorld  of  mercury). 
Digitalis  (foxgloTe). 
Henbane: 

lAorel  water  (a  (olutiou  of  pnueic  aaid). 
Lead   (acute  poitoning] . 
Lunar  eauttle  (silTer  nitrate). 
Uorphta.  acute  (by  mouth  or  hypodermlcally). 
Kightshade  (K>1annm  dulcamara). 

(■olanum  nigmm). 
Nitrobenzene   ( nitrobenzol ) . 

(artificial  oil  of  bitter  almond*). 
Kox  Tomici. 
Opium.     (See  morphia.) 
Phoaphorua. 
PhTtoatigma  (calabar  bean). 
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Pilocarpin. 

Savin. 

Strychnin.      [Bee  dux  Tomicft.) 

Tobacco. 

Turpentine. 

7.  Symptonu,  in  general. —  It  is  but  rarely  that  some  knowledge  of 
the  symptoms  preceding  death  is  not  obtained,  even  where  the  mode 
of  their  invasion  has  been  unobserved.  Occasionally,  indeed,  persont 
are  found  dead  from  the  effects  of  poisoning,  of  the  precise  manner  i>f 
whose  death  nothing  can  be  learned,  the  suspicion  of  poisoning  aris- 
ing only  in  consequence  of  the  finding  of  the  vial  from  which  tbe 
poison  had  been  taken,  or  other  circumstantial  evidence  of  a.  similar 
character.  Such  are,  in  general,  cases  of  aelf-destruction;  the  mh- 
fortunate  victim  of  misfortune  or  excess  having  designedly  with- 
drawn himself  from  observation,  with  a  view  of  being  undisturfaed 
in  his  purpose. 

A  notable  instance  of  such  a  case  of  deliberate  suicidal  poisoning, 
in  which  the  circumstances  were  so  carefully  planned  as  to  avert 
suspicion  of  poisoning,  is  personally  knowu  to  the  writer.  The  details 
of  the  tragedy  may  be  briefly  summarized.  A  man  in  perfect  health, 
on  a  very  hot  day  in  summer,  took  a  private  room  in  a  hotel,  and, 
complaining  of  a  violent  headache,  sent  the  messenger  who  answered 
his  call  to  an  apothecary  shop  for  some  camphor  spirits,  which  he 
poured  upon  a  handkerchief  and  bound  on  his  forehead,  at  the  same 
time  dismissing  the  messenger.  He  was  found  dead  several  hours 
afterwards,  and  bis  death  was  attributed  to  a  congestion  of  the 
brain  brought  on  by  the  heat  of  the  weather.  Suspicions  of  suicide 
being  aroused  later,  it  was  found  that  he  had  poisoned  himself  with 
prussic  acid,  and  disguised  its  smell  by  the  external  application  of 
camphor.  No  bottle  or  paper  was  found  in  the  room  or  about  the 
person  to  point  in  the  slightest  degree  to  poisoning  as  the  cause  of 
death,  yet  chemical  examination  of  the  stomach  showed  a  large 
amount  of  prussic  acid.  The  post-mortem  appearances  were,  of 
course,  those  of  general  venous  congestion,  found  in  cases  of  prussic 
acid  as  well  as  some  other  forms  of  poisoning,  especially  cerebral 
congestion. 

In  most  cases  of  accidental  and  homicidal  poisoning,  some  knowl- 
edge is  acquired,  either  directly  or  indirectly,  of  the  nature  and 
progress  of  the  symptoms.  With  few  exceptions,  however,  medical 
aid  is  sought  before  death  has  occurred,  and  the  direct  testimony  of 
the  physician  can  thus  be  obtained.     The  history  of  the  symptoms 
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lOiild  in  all  cases  I>e  made  in  great  detail,  as  these  form  a  very  im- 

Ttattt  aid  in  the  dctcclion  of  criminal  poisoning. 
8.  Symptoms  as  dependent  upon  avenne  through  which  poison  is 
ftdminiileied. —  The  first  effect  of  a  drug  would,  of  course,  be  its 
I  action,  and  this  should  be  looked  for  upon  any  of  the  avenues 
through  which  poisons  may  l)e  administered.  A  eorroeive  poison,  if 
taken  by  the  mouth,  would  show  its  local  effects  upon  the  face,  lipa, 
etc. ;  but  if  the  suspected  poison  be  not  a  corrosive  or  a  local  irritant, 
the  fiisl  condition  of  tbe  intoxication  (poisoning)  is  its  absorption, 
and  if  this  absorption  does  not  occur,  fortunately  there  are  no  poison- 
ous effects  to  be  noted ;  for  example,  the  absorption  of  arsenious  ncid 

ay  be  delayed  or  prevented  by  the  ingestion  of  some  albuminous  siib- 
tices,  such  as  milk,  thus  locking  up  the  poison  in  a  mass,  which 
not,  without  subsequent  digestion,  be  received  into  the  circula- 
tion. 

There  are  several  ways  by  which  poisonous  drugs  may  be  intro- 
duced into  the  system.  The  principal  of  these  are  the  mucous  mem- 
branes, the  lungs,  the  cellular  tissue,  and  inflamed  serous  membranes. 
lATiatever  may  be  the  way  by  which  the  agent  is  introduced,  science 
poeeesses  the  means  of  recognizing  deleterious  substances,  whether  in 
the  blood,  the  seoreled  fluids,  or  in  the  tissues  themselves. 

The  careful  researches  of  physiologists   (Prof.   CI.   Bernard  and 

rof.  Gubler  among  others)  of  modern  times  show  clearly  that  any 
mucous  surface  can  absorb  medicaments;  briefly  stated,  these  avenues 
for  the  administration  may  be  enumerated  in  the  order  of  rapidity 
aa  follows :  The  surface  of  the  lungs,  stomach,  intestines,  mouth,  nose, 
eyes,  tear  passages,  rectum,  vagina,  uterus,  bladder  (as  in  case  of 
atropin),  and  prepuce.  The  presence  of  food  in  the  stomach  and 
bowels  interferes  also  with  the  rapid  absorption  of  a  drug  or  poison, 
because  the  presence  of  alimentary  substances  separates  the  drug 
from  contact  with  tlie  absorbing  surface.  The  lungs  will  absorb  not 
only  ga^ee  and  volatile  poisons,  such  as  sulphureted  hydrogen,  coal 
gas,  ether,  chloroform,  prussic  acid,  etc.,  but  also  the  watery  vapors 
Iwlding  in  suspension  particles  of  drugs  or  poisons,  and  even  dust 

hicli  is  suspended  in  the  atmospheric  air;  for  instance,  it  has  been 
repeat^ly  observed  at  post-mortem  examinations  that  particles  of 
cotton,  lint,  or  wool,  as  well  as  coal  dust,  emery  powder,  and  particles 
of  steel,  arc  inspired  and  incorporated  in  the  lung  substance,  and 
several  cases  of  chromate  of  lead  poisoning  have  been  recorded 
which  inhalation  of  the  dust  occurred  while  weaving  yarn  colored 
th  this  pigment.  These  cases  will  be  referred  to  under  the  head  of 
that  poiaoB. 
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The  atom!zBtion  of  liquids,  now  so  common  a  means  of  medica- 
tion by  inhalation,  furnishes  a  very  efficient  avenue  for  the  adminifr 
tration  of  drugs,  though  the  chances  of  its  use  in  criminal  poisoning 
would  not  be  probable. 

The  uterus  furnishes  also  a  very  rapid  means  of  absorption  (as, 
for  instance,  in  cases  of  carbolic-acid  poisoning) ;  and  often,  from 
carelessnesa  or  ignorance  on  tbe  part  of  the  practitioner,  substances 
apparently  nonpoiaonoua  may,  by  local  contact  with  the  outlet  of  the 
Fallopian  tubes,  originate  an  irritation  which  may  finally  effect  a 
more  extensive  and  even  fatal  salpingitis  or  peritonitis.  There 
have  been  reported  in  medical  literature  cases  where  an  attend- 
ant, not  having  been  cautioned  in  advance,  has  injected,  per  vaginam. 
water  mixed  with  air  from  a  bulb  syringe  into  the  uterus  after  par 
turition,  thus  making  a  break  in  the  column  of  water  in  the  injection 
tube ;  then  water  mixed  with  air  passed  into  the  flaccid  uterus.  The 
presence  of  the  warm  injected  fluid  caused  the  muscular  wall  of  the 
uterus  suddenly  to  relax  and  contract  alternately;  in  this  way  air 
passed  into  the  large  veins,  and  so  on  into  the  heart  and  stopped  it^ 
pulsations.  The  consequence  of  such  an  accident  will  inevitably 
cause  a  sudden  death. 

Intravenous  injection  of  chloroform,  in  the  ^vTiter's  experience, 
has  also  produced  tbe  effect  of  introducing  globules  of  chloroform  into 
the  column  of  blood  on  its  way  to  the  heart  through  the  large  veins, 
and  so  stopped  the  heart's  contractions. 

When  the  serous  membrane  is  irritated  or  inflamed  it  will  the  more 
readily  absorb  a  drug  or  poison;  and  thus  a  smaller  quantity  than 
under  normal  conditiona  may  be  followed  by  serious  and,  possibly, 
dangerous  results. 

It  is  undoubted  that  certain  substances,  innocuous  in  themaelw 
when  introduced  in  the  ordinary  channels,  may,  when  introduced  into 
extraordinary  channels,  provoke  an  irritation  which  can  cause,  and 
has  secondarily  caused,  fatal  or  serious  inflammatory  processes ;  for 
instance,  fistulous  openings  into  the  chest,  or  abdomen,  or  by  the 
urethra  into  the  bladder,  etc.  There  are  certain  substances  which  may 
be  introduced  into  the  mouth  and  stomach,  and  are  there  so  slowly 
absorbed  and  rapidly  eliminated  at  one  and  the  same  time  thit 
poisoning  may  not  occur,  while,  if  tlie  aarae  drugs  be  directly  intro- 
duced into  the  circulation,  a  very  small  amount  acts  as  an  active 
and  often  fatal  poison ;  this  is  also  true  of  similar  substances  intro- 
duced through  the  cellular  tissue;  aa,  for  instance,  by  subcutaneous 
injection  or  by  a  wound.     The  interior  surfaces  of  the  mouthy  nose, 
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&nd  pharynx  absorb  actively  many  poisonouB  siibstancea,  even  if  they 
are  not  swallowed,  and  hence  give  riae  to  fatal  poisoning;  among 
these  aubslances  may  be  mentioned  cyanid  of  potassium  and,  espe- 
cially, nicotin. 
k  The  inner  folds  of  the  prepuce  contain  a  good  absorbing  surface. 
The  inner  surface  of  the  bladder  does  not  usually  offer  a  good  avenue 
to  absorption.  The  reason  for  this  is  obvious;  the  inner  surface  of 
mucooe  membrane  of  the  bladder  is,  under  normal  conditions, 
an  envelope  in  which  the  tissue  does  not  absorb  the  liquid  contents 
of  the  bladder.  It  is  ordinarily  a  receptacle  to  store  an  excretion, 
End  when  its  walls  are  distended,  the  muscular  fibers  react  and  the 
bladder  then  contracts  to  expel  the  liquid  eontenta ;  yet  we  know  that 
when  some  drugs,  such  as  belladonna,  are  present  in  the  system,  their 
action  produces  a  relaxation  and  consequent  elongation  of  the  muscu- 
lar (especially  those  unstrlped  or  so-called  involuntary)  fibers.  In 
this  condition  the  elimination  or  excretion  of  the  drug  may  be  de- 
layed, and  be  held  in  the  tissue  circulation.  In  this  case  repeated 
doaes  may  cause  the  accumnlation  of  an  amount  which  may  produce 
a  serious  and  dangerous  effect. 

The  alkaloid  derivative  from  belladonna  called  ntropin  may  be 
absorbed  from  the  bladder  even  when  it  has  been  eliminated  from  the 
system  by  the  kidneys,  and  hence  arises  the  necessity  for  catheteriza- 
tion in  the  treatment  of  atropin  poisoning.  But  a  very  important 
channel  for  the  introduction  of  drugs  and  poisons  in  a  state  of  solu- 
tion is  that  of  the  cellular  tissue.  From  the  peculiar  character  of  this 
tissue,  medicines,  especially  those  of  a  non irritating  kind,  are  readily 
introduced  by  means  of  a  hollow  needle,  through  which  the  fluid  ia 
forced  by  pressure  from  a  small  syringe  into  the  cellular  or  subcu- 
taneous tissue,  and  very  rapidly  {from  five  to  ten  minutes)  peculiar 
physiological  or  medicinal  eifeeta  are  produced,  Morphin  presents 
a  fair  illustration  of  this  fact,  because  a  half  or  a  third  of  the  dose 
which  would  be  required  by  the  stomach  will,  in  ten  or  twenty  min- 
ii(e«,  exhibit  the  full  action  of  the  drug  if  administered  by  this 
means.  Ipecacuanha,  whose  emetic  properties  are  well  known  to 
follow  the  swallowing  of  a  proper  dose,  will  exhibit  emetic  properties, 
though  not  so  violent,  when  injected  under  the  skin.  Apomorphin, 
an  artificial  drug,  will  produce  more  violent  emesis  when  given  sub- 
cntaneously  than  when  swallowed.  This  fact  is  now  so  well  known 
to  the  medical  profession  that  it  is  hardly  worth  while  to  discuss  it 
in  further  detail  here. 

The  skin  in  a  healthy  state  absorbs  but  few  medicines,  and  these 
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only  in  small  quantities  unless  in  a  Snelj  divided  state  aa  when  com- 
bined with  some  fat,  aa  in  the  use  of  ointments.  Mercury  and  arsenic 
offer  a  good  illustration  of  this  metbod  of  drug  administration  by 
inunction.  Tbere  are,  however,  some  substances  which  are  absorbed 
by  the  akin  with  considerable  energy,  as,  for  instance,  an  external  rem- 
edy for  skin  diseases  called  chrysophanic  acid.  Gaseous  or  the  more 
volatile  substances  are  absorbable  by  the  skin,  while  substances  simply 
soluble  in  certain  solvents  do  not  readily  paaa  through  the  cutaueou.- 
surfacc,  and  when  dissolved  in  water,  the  natural  excreting  action 
of  the  skin  tends  to  exhalation  rather  than  inhalation,  and  thus  offers 
a  difficulty  to  the  absorption  of  the  dissolved  substance;  though  the  . 
palms  of  the  bands  and  the  soles  of  the  feet,  as  well  also  as  the  armpits 
and  groins,  present  a  slight  exception  to  this  statement  On  the  olber 
hand,  under  certain  conditions  of  heat  and  bodily  exercise,  certain 
substances  in  contact  with  a  large  surface  nf  the  body  are  absorbed 
quite  actively.  There  are  recorded  cases  of  soldiers,'"  who,  having 
secreted  next  to  their  skin  tobacco  leaves,  and  after  walking  suffi- 
ciently to  excite  an  active  perspiration,  have  been  overwhelmed  by 
the  absorption  of  nicotin,  and  thus  been  fatally  poisoned;  there  are 
also  instances  where  warm  cataplasms  or  poultices  of  tobacco  applied 
to  the  skin  of  children  by  ignorant  and  careless  persons  have  caused 
fatal  poisoning  by  nicotin ;  poisoning  has  also  been  caused  by  the 
application  of  belladonna  plaster  to  the  skin. 

Moreover,  it  should  not  be  forgotten  that,  where  tJicre  is  a  consid- 
erable abrasion  or  loss  of  cuticle,  the  absorption  of  many  substances 
in  solution  can  readily  be  effected,  as,  by  the  endermic  method  of  ad- 
ministering drugs ;  absorption  of  many  substances  may  also  be  facili- 
tated by  a  diseased  condition  of  the  skin,  as,  for  instance,  in  eczema 
and  in  skin  diseases  peculiar  to  syphilis,  many  medicinal  substances 
are  readily  absorbed  which  a  healthy,  unbroken  skin  will  not  absorb 
The  serous  surfaces  in  chest  or  abdomen,  when  inflamed,  also  offer  a 
very  ready  means  of  absorption. 

Dr.  Arthur  P.  Luff,"  in  discussing  the  symptoms  of  chronic  mer- 
curial poisoning,  calls  attention  to  some  cases  where  the  application 
of  a  "so-called  skin  tonic  to  the  skin,  a  solution  of  some  mercurial 
salt,  for  the  purpose  of  improving  the  complexion,  produced  some 
what  severe  mercurial  poisoning;  and  the  case  in  question  came  be- 

'■  Gnllnvnrdan,    EmpoiBonnempnt    pnf       "Teiit-hook  of  Forensic  Mpdieine  and 
I'Application  den  Feuilles  lie  Tnhitc  sur    Toxicology,  Vol.  I.  pp.   181,   IS2. 
la  Pi'nii,  Gn/ctto  dm  HOpitaux.  20  .Aotlt, 
lflfi4,   from   lardieu.   Op.   dt.    18TS,    p. 
928. 
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fore  ihe  DnWin  law  courts,"  He  mentions  anotheF  case  where  acute 
periostitis  of  Uie  jaw  followed  the  external  use  of  mercurial  lotion,'* 
Iq  regard  to  the  absorption  of  arsenic  into  the  general  system  after  its 
externa]  application  to  the  skin,  we  quote  from  the  same  work: 
"Dealh  has  occurred  on  several  occasions  from  the  external  applica- 
tion of  arsenic;  in  such  eases  arsenic  is  found  in  the  viscera,  in- 
cluding the  stomach;  the  arsenic  is  carried  to  the  different  viscera 
(UaaolTed  in  the  blood,  and  may  pass  into  the  contents  of  the  stomach 
by  a  process  of  transudation  or  osmosis.  In  a  case  in  which  an  oint- 
ment  containing  arsenic  and  while  precipitate  (mercurial  salt)  was 

■  applied  to  the  diseased  head  of  a  child,  death  occurred  after  ten  days, 
and  at  the  post-mortem  examination  tlie  mucoua  membrane  of  the 
sbiimach  and  intestines  was  found  red  and  inflamed,  and  traces 
of  arsenic  were  discovered  in  the  fluid  contents  of  the  stomach,  and 
in  the  liver.  This  transference  of  absorbed  arsenic  from  the  blood 
to  the  stomach  and  intestines  has  been  distinctly  proved  by  the 
experiments  of  Taylor  and  Pavy.'*  Plasters  containing  arsenic  have 
been  applied  by  quacks  to  cancerous  and  other  tumors,  and  have 

•  produced  death,  as  a  result  of  the  absorption  of  the  arsenic  to  the 
diseased  surface.  In  1878,  a  number  of  children  in  Essex  were 
killed  from  the  employment  of  a  dusting  jiowder,  supposed  to  he 
riolet  powder,  which  was  dusted  onto  their  skins  after  they  had  been 
washed.  This  powder  was  subsequently  found  to  contain  one  third 
Hvf  its  weight  of  arsenic  From  one  of  the  bodies  Tidy  extracted  6^ 
^grains  of  arsenic." 

These  various  illustrations  of  the  absorption  of  poisons  from  the 
external  application  of  them  to  the  healthy  and  diseased  surfaces  of 

■  the  skin  sbnw  that  this  is  an  important  subject  for  consideration. 
9.  What  conrtitntes  a  oaae  of  poisoning. —  We  come  next  to  the 
consideration  of  what  constitutes  a  case  of  poisoning.  As  facts  in 
toxicology  are  becoming  better  known,  it  is  somewhat  difficult  to  make 
a  general  statement  which  would  lead  to  suspicion  of  the  administra- 
tion  of  poison.  In  general  terms  it  may  be  said,  in  cases  where  there 
are  no  marks  of  personal  violence  upon  the  body  of  the  deceased,  and 
the  history  of  the  symptoms  can  hardly,  in  the  opinion  of  a  competent 
medical  practitioner,  explain  a  sudden  and  suspicious  death  as  at- 
tributable  to  natural  causes,  there  is  reason  to  suppose  that  the  de- 
ceased came  to  his  death  either  from  some  internal  arrest  of  the  vital 

■  functions  by  a  naturally  explained  accident,  whose  pathological  effects 
can  be  shown  at  the  autopsy,  or  else  by  means  of  some  poison  which 

>0p.  eft.  and  Br.  Hi4.  Jow.  1BD3.  **Ou;'a  Hnnpitnl  Reports,   ISdO. 
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has  been  absorbed.  In  the  more  evident  cases  of  poisoning,  for  in- 
stance, by  an  irritant  or  corrosive  a^nt,  or  by  a  poiaonoua  metallic 
agent,  or  poisonous  alkaloid,  etc.,  the  history  may  be  generally  com- 
prised in  the  following  words: 

Whenever  a  man  in  apparently  full  health  is  suddenly  overtaken 
with  serious  and  increasingly  alarming  aymptoma,  accompanied  with 
pains  in  the  region  of  the  stomach;  or  when,  in  the  absence  of  vomit- 
ing and  diarrhea,  a  complete  prostration  of  the  vital  forces,  a  cadaver- 
ous expression  of  countenance,  and  an  abundant  perspiration  sud- 
denly appear,  and  are  soon  followed  by  death,  there  is  good  reason  to 
BU8]iect  poisoning,  the  attestation  of  which  must  be  proved  by  anatom- 
ical and  ehemicai  examination  of  the  body.  In  certain  states,  that 
of  Massachusetts  chiefly,  the  statutes  which  provide  for  suspicious 
deaths  require  that  the  official  medical  examiner,  duly  commissioned 
as  such  by  the  executive,  shall  proceed  immediately  to  view  the  body, 
and  examine  the  circumstances  of  death.  This  official,  skilled  in  the 
science  of  medicine,  unless  satisfied  that  the  death  is  due  to  natural 
causes,  is  required  to  take  charge  of  the  body,  and  to  satisfy  himself, 
not  a  jury,  of  the  cause  of  death.  This  disposition  of  the  investiga- 
tion combines  all  the  advantages  of  the  Scotch  method  and  that  of  the 
French  system,  because  it  allows  a  medical  man  to  use  his  medical 
education  and  judgment  in  forming  a  professional  opinion,  which 
must  immediately  be  reported  in  writing  to  the  legal  authority — 
judge  and  district  attorney — which  is  charged  with  the  inquest  as  to 
who  caused  the  death.  If  the  district  attorney  is  for  any  reason  dis- 
aatisfied  with  the  reported  professional  opinion  of  the  cause  of  death, 
he  may  order  an  autopsy  to  be  conducted.  According  to  this  process, 
which,  in  our  opinion,  is  superior  to  the  coroner  system,  any  sudden 
death  may  be  a  supposed  case  of  violence,  and  upon  this  supposition 
the  medical  examiner  is  required  to  investigate  and  report  upon  the 
physical  cause  of  death. 

The  object  of  the  medical  expert  here,  as  in  all  other  attempts  upon 
the  health  or  life  of  an  individual,  is  to  determine  in  a  precise  man- 
ner the  nature  of  the  disease  or  cause  of  death ;  but,  in  the  majority  of 
crimes,  the  expert  who  is  called  upon  to  investigate  these  causes  may 
not  begin  his  examination  for  weeks  or  months  after  the  commission 
of  the  deed,  and  until  suspicions  have  led  to  judicial  interference; 
hence,  the  natural  difficulties  the  expert  would  experience  are  greatly 
enhanced  by  the  unnatiiral  delay. 

10.  Unreliability  of  symptonw, —  The  great  difficulties  connected 
with  the  discovery  or  determination  of  the  nature  of  the  symptoms 
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which  Lave  preceded  the  death  are  hampered  by  the  character  of  the 
■ouree  of  information;  viz.,  the  unwillingness  and  ignorance  of  those 
who  witnessed  the  syuiptonas ;  and  the  fact  that  a  great  niunber  of 
poisons  cause  symptoms  that  are  almost  identical  in  character,  and 
aimilar  to  those  of  many  diseases. 

On  the  other  hand,  the  symptoms  following  the  absorption  of  some 
of  the  poisons  are  very  similar,  and  it  may  be  ejctremely  difiSeult  for 
ftn  eiptrt  to  determine  by  the  history  preceding  death  that  a  certain 
drug  had  been  administered.  It  is  hardly  necessary  to  point  out  in 
tliis  place  in  what  way  he  may  be  mit^led  or  confused,  as  under  the 
head  of  each  poison  the  symptoms  will  be  carefully  given,  and  it  will 
be  seen  that  these  alone  can  hardly  be  relied  on  to  settle  this  question 
definitely. 

Here  the  attention  of  the  reader  should  be  especially  called  u>  a 
"rery  important  consideration  in  connection  with  our  discussion  of  ihf 
part  which  a  description  of  a  train  of  symptoms  bears  to  the  suspected 
death  by  a  poisonous  agent.  In  the  course  of  the  trial  of  Mrs.  Rob- 
ioBon'^  for  murder,  before  the  Middlesex  session  of  the  Massacbii- 
KttS  supreme  judicial  court  on  February  6,  1888,  the  physician  who 
attended  the  victim  during  her  last  illness,  admitted  on  eross-exam- 
inati<m  that  he  iiled  a  w-rtificate  of  the  cause  of  death  as  the  result 
of  pneumonia.  The  five  suspicious  deaths  which  were  closely  asso- 
ciated with  the  presence  of  Mrs.  Robinson  in  the  bouse  in  each  case, 
led  to  exhumation  of  the  dead  bodies,  and  a  judicial  inquiry  as  to  the 
cHUcie  of  death  in  each  one.  The  result  of  the  trial  was  conviction  of 
the  accused  of  the  crime  of  murder  of  one  of  the  victims  by  adminis- 
tering arsenical  poison,  and  sentence  of  death  was  pronounced  by  the 
court  on  June  26tli  of  the  same  year.  In  one  of  these  cases  the  evi- 
dence showed  that,  during  the  early  portion  of  the  physician's  attend- 
ance upon  (he  victim,  and  before  the  arrival  on  the  scene  of  the  mur- 
deress, she  was  certainly  ill  with  pneumonia,  and  convalescence  had 
began  before  Mrs.  Robinson  came  to  stay  in  the  house.  The  physi- 
cian testified  that  then  a  new  set  of  symptoms  appeared.  These  new 
symptoms  were  not  in  accordance  with  symptoms  of  pneumonia. 
Xotwithstanding  this  fact  he  filed  his  opinion  that  her  death  was  tlie 
result  of  the  disease  pneumonin,  Wheu,  however,  the  chemical  ex- 
pert gave  evidence  in  court  that  there  was  prooi  of  the  presence  of  a 
Urge   amount  of   arsenic   in  (he   cadaver  after   its   exhumation,  he 

'Thr   oOIcial   report   of   the   trial   ol  rhap.    214    of    Acta    of    I8S6;    Boston: 

»r«h  Janr  Rohinioit  lor  the  mur-lor  ol  Wright    ft     Poller   Printing    Co.    Slate 

wintt  Arthur  Freeman,  in  the  vnprFme  PrinUrs.    1888,   pp.    112-i;fi.     See   also 

BiIiriLil    court    of    M»»sachu»*tt9,    pub-  Case  VII.  in  Appendix. 
rh^l    bj   tlie   attornr;   general,   under 
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changed  his  opioion  as  to  the  cause  o£  death,  which  he  tlien  attributed 
to  poison  by  arsenic.  All  of  the  above  evidence  goes  to  show  how  lit- 
tle bearing  symptoms,  unaccompanied  with  tbe  proof  of  the  presence 
of  a  poison  within  the  tissues  of  [he  cadaver,  will  have  in  the  forma- 
tion of  an  opinion  which  will  stand  croas-esamination.  Anoth  r 
point  is  brought  out  in  this  trial,  and  it  is  of  siifficient  importance  lo 
be  mentioned  in  this  preliminary  chapter:  Every  physician  who  is 
called  to  attend  upon  a  patient  showing  symptoms  which  apparently 
have  occurred  most  suddenly  and  appear  serious  enough  to  endanger 
life,  niust  have  in  mind  the  possibility  of  the  ingestion  of  poison  as  s 
cause  of  the  symptoms.  The  history  of  the  evidence,  not  only  in  the 
above  case,  but  iu  many  books  on  toxicology,  shows  that  the  neglect 
of  such  caution  has  often  caused  great  difficulty  in  establishing,  upon 
probable  and  certain  grounds  of  truth,  a  case  in  doubt  when  after 
wards  brought  to  trial  before  the  court  of  adjudication.  A  little  fore- 
thought on  the  part  of  the  attending  physician  might  have  led  him 
to  collect  vomitus,  clothing,  and  other  articles  upon  which  poison  may 
have  fallen,  and  thus  by  cheuiical  analysis  establish  or  remove  a 
doubt. 

11.  Points   to  which  attention   of  medical   attendant    ihoold  be 

directed. — Dr.  Luff,  in  the  te.'st  book  previously  referred  to,""  men- 
tions certain  points  to  which  the  attention  of  the  medical  attendant 
should  be  chiefly  directed,  apart  from  the  treatment  of  the  patient: — 

"1.  The  time  at  which  the  symptoms  commenced,  and  the  nature 
of  the  symptoms. 

"2.  The  time  at  which  the  symptoms  commenced  after  the  last  in- 
gestion of  food. 

"3.  The  occurrence  of  any  recent  previous  illness  from  which  the 
patient  may  have  suffered, 

"4.  If  the  patient  has  vomited,  the  vomit  should  be  collected,  oi, 
if  necessary,  scraped  up  from  the  floor,  or  from  the  dress,  bedding,  or 
carpet;  if  necessary,  a  portion  of  the  dress,  bedding,  or  carpet  con- 
taining the  vomit,  should  be  cut  out  and  preserved. 

"5.  The  nature  of  the  food  recently  taken  by  the  patient  should  be 
ascertained;  and  if  suspicion  attaches  to  any  articles  of  food,  these 
should  be  secured  by  the  medical  man  and  preserved  under  seaL 

"If  the  death  of  the  patient  occur,  in  addition  to  attending  to  the 
points  above  mentioned,  note  should  be  taken  of  the  following:— 

"(1)  The  exact  time  at  which  death  occurred. 

waText-book  of  Forennic  Medicine  and 
Tozicolog;,  Vol.  I.  p.  111. 
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^B     "(2)  The  position  of  the  body  with  regard  to  surrounding  objects; 
^■M attitude;  and  the  condition  of  the  dress. 

^^      **(')   All  surrounding  objecta  should  be  carefully  observed;  and 
I       any  botllee,  packets,  or  weapons  in  the  room,  should  he  collected  and 
preserved. 

"(4)  The  condition  of  the  body  as  to  lividity  or  pallor  should  be 
noted,  and  also  whether  the  countenance  presents  a  distressed  or  calm 
appearance." 
I  We  should  also  remember  that,  if  there  is  found  near  the  dead 

I       body,  or  in  the  room  or  place  where  it  lies,  any  vial,  cloth,  or  article 
of  furniture  which  may  be  supposed  to  point  to  any  suspicion  of  the 
I       substance  used,  it  should  be  carefully  taken  in  charge  by  the  inveati- 
gHting   officer  and   examined.     Oftentimes   a  careful   search   of  the 
premises  and  person  of  the  dead  body  will  reveal  some  suspicious  ar- 
ticle which  must  not  be  overlooked.     Briefly  stated,  the  action  of  nnr- 
cotica  is  so  often  similar  in  symptoms,  that  a  guess  of  the  specific 
poieoDous  agent  is  not  admiaeihle.     The  same  remark  may  also  apply 
lo  many  of  the  alkaloids  the  s^-mptoms  of  which  are  so  rapidly  fol- 
lowed by  fatal  i^sue  that,  unless  a  man  skilled  in  medicine  should 
himself  have  seen  the  symptoms  preceding  death,  no  reliable  history 
of  them  can  be  obtained,  since  it  is  not  safe  to  trust  to  the  hearsay 
eridence  of  bystanders.     The  same  may  he  said  of  certain  natural 
accidents  which  cause  sudden  death,  and  which  may  erroneously  be 
attributed  to  a  poisonous  agent,  such,  for  instance,  as  aneurysm,  em- 
bolism, or  internal  hemorrhage.     Especially  does  the  preliminary  ex- 
^«niination  require  tact  on  the  part  of  the  investigating  officer. 
^H     The  importance  and  characteristics  of  the  medical  expert  are  more 
^ntarticularly  discussed  in  another  volume  of  this  work  (see  Vol.  III., 
^PChap.  27) ;  yet  it  is  well  to  call  attention  in  this  place  to  a  very  impor- 
tant caution  which  every  expert  should  keep  constantly  before  him. 
I      He  is  aaaumed  to  be  specially  qualified,  both  by  his  education  and  ac- 
tual experience  in  his  professional  practice,  to  be  able  to  deiscrihe  in  a 
I      clear  and  precise  manner  the  evidences  of  death  by  natural  causes, 
I      and   the   pathological   appearances  which   are  the   results   of   these 
I      causes,  whether  they  are  the  consequence  of  natural  disease,  natural 
accidents,  or  from  violence  at  the  hands  of  the  deceased  or  at  the 
hand.1  of  another.     In  presenting  his  testimony  before  the  court  of 
inquiry  he   should  confine   his  slalements  to    facts  within    his   own 
knoxrledge  and  experience,  and  not  indulge  in  theory.     "It  is  chiefly 
in  the  endeavor  to  obtain  evidence  upon  intricate  and  novel  questions 
^^bat  tbe  expert  stands  in  danger  of  traveling  too  far  beyond  into  the 
^B~^     Vol  U.  Ukd.  Jt)i.~3. 
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domain  of  theory,  into  which  be  is  led  as  far  as  he  can  be  made  to  gn 
by  the  counsel  who  employs  him.""  He  is  required  to  defend  his 
opinion  which  he  may  present  as  his  testimony  before  the  court,  and 
he  should  do  this  in  a  way  Uiat  would  carry  conviction  to  the  mind  of 
an  ordinary  juryman  to  show  that  his  opinion  is  safely  founded  opou 
his  medical  knowledge  and  personal  experience.  He  should,  as  much 
as  possible,  avoid  the  use  of  too  technical  and  medical  phraser:  these 
phrases  would  not  convey  to  an  intelligent  juryman  the  evidences  of 
abstract  appearances,  though  to  the  medical  expert  himself  they 
clearly  represent  these  same  appearances.  He  should  also,  in  order 
to  present  intelligently  to  an  audience  not  familiar  with  the  physical 
appearances  which  he  himself  baa  seen,  describe,  from  notes  which 
he  should  have  taken  upon  his  first  view,  when  officially  called,  of 
.ill  articles  about  the  dead  body  and  their  relation  to  it,  the  appear- 
ance of  the  room,  the  furniture  in  it,  or  the  outside  surrounding  (if 
the  body  is  not  in  a  building),  and  whether  the  surrounding  locality 
lias  the  appearance  of  having  been  disturbed  by  human  struggles  or 
violence. 

It  is  very  important  to  interrogate  the  bystanders,  not  by  leading 
questions  which  would  suggest  the  direct  answer  which  is  in  the  mind 
of  the  questioner,  but  simply  to  collect  immediate  information  as  to 
facta  which  have  been  observed  by  them,  before  they  forget  the  ob- 
served facts,  or  have  their  memory  embarrassed  by  the  opinion  of 
others.  These  notes,  taken  at  the  earliest  moment  during  the  "view," 
may  be  of  great  value  in  supporting  a  theory  that  death  resulted  from 
some  accident  or  incident  which  preceded  the  death.  Sometimes  a 
heap  of  offal  or  tlie  presence  of  filth  may  have  an  important  beurinc 
upon  the  inquiry  as  to  whether  food  taken  by  the  deceased  may  not 
have  been  mixed  with  some  organic  vegetable  or  animal  decomposed 
matter ;  as,  for  instance,  a  ptomain  poison ;  there  may  be  some  aausagi? 
or  piece  of  decayed  meat  lying  about  the  quarters  which  should  be 
taken  in  charge  for  future  examination. 

12.  Absorption  of  poison. — We  have,  in  the  preceding  pages,  re- 
ferred to  the  absorption  of  poisons  into  the  human  body.  No  matter 
how  the  poisons  may  be  administered  to  any  person,  if  we  except  the 
local  action  upon  the  external  human  tissues,  they  act  by  absorption 
into  the  systemic  circulation  of  the  blood,  and  then  destroy  the  living 
functions  of  the  cells,  for  which  they  have  an  affinity.  Provided  the 
functions  of  eliminating  organs  retain  their  properties  for  excreting 

■  Witthaiu  ftnd  Beaker,  op.  dt.  p.  98. 
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the  poison,  a  portion  of  the  poiBon  may  paas  out  of  the  system  with 
the  excretory  fluids. 

Poisons  act  by  absorption'*   (though  certain  of  them  may  cause 
lesions  by  tlieir  irritant  properties),  and  are  carried  by  the  blood 

irongb  all  the  tissues.  They  are  eliminated  with  the  excretory 
flnida.  On  the  ratio  of  elimination  to  absorption  depends  the  activ- 
ity of  these  poisons.  If  a  drug  is  absorbed  more  rapidly  than  it  ia 
eliminated,  we  get  symptoms  of  the  action  of  this  drug.  Unless  the 
inhalation  of  ether  exceeds  iu  exhalation,  no  etherization  is  produced. 
UnlesiS  prussic  acid  is  absorbed  more  rapidly  than  it  is  eliminated,  no 
poisonous  symptom  follows.  In  certain  animals  the  elimination  of 
a  drug  is  so  rapid  that  it  is  extremely  difficult  to  cause  death  by  the 
adminiBtration  of  this  drug.  Belladonna  is  eliminated  very  nipiHly 
by  goats,  and  it  is  almost  impossible  to  destroy  their  life  by  this  drug. 
t  ia  known,  for  example,  as  a  fact  reported  by  the  writer  in  his  grad- 
uation thesis,"  that  it  is  impossible  to  kill  a  horse  by  the  introduc- 
tion into  his  stomach  of  a  ilnidounce  of  the  officinal  pruasic  acid  solu- 
tion of  the  United  States  Pharmacopoeia ;  an  amount  far  in  excess  of 
what  would  kill  many  of  the  other  warm-blooded  animals,  a  teaspoon- 
ful  being  sufficient  to  destroy  man.  It  ia  quite  within  the  range  of 
probability  that  this  exemption  of  a  horse  from  what  is  generally  ad- 
mitted by  most  authorities  on  toxicology  to  be  a  lethal  dose  for  an 
adult  man  can  be  explained  by  the  .supposition  that  this  drug  is  so 
rapidly  eliminated  from  the  blood  that  not  enough  of  the  poison  is 
there  retained  to  cause  the  specific  poisonous  action  tlirougli  the  reflex 
nervous  system  centering  in  the  medulla  oblongata  upon  the  lungs 
and  heart.  It  will  be  seen  by  reference  to  the  thesis  referred  to  that 
the  introduction  of  the  poison  was  not  only  by  ingestion,  but  also  by 

bcutaneous  injection,  and  that  it  required  frequent  and  very  large 


'On  ihe  tri»l  of  Eli/nbeth  McCraney 
■t    Oliwffo.    New    York.     Fn    Decerabor,   heretofore 
IMO.  for    tbe    poisoning    of  Iluldah  Mc- 
Cnn^,   the  evidence  was   thnt   the  iK- 
ii«Viif   during  her  illneHx,  exhibited,  in 


jection,  and  be  ilet«i?ted  by  the  t«st> 
nniioiiiiwd.  ia  wpII  eetab- 
lishcd.  {Ibid.:  Taylor  on  Poisona,  2d 
Am.  ed.  pp.  111.  "220,  37:1;  Taylor's 
Med.  .Itir.  4th  Am.  ed.  118;    Ri'ck'H  Med. 


I  opininn  of  wvprsl  expert!!,  aymptoms   >Iiir.  I  Ith  ed.  447  ;    London  Luneet,.  Dec!. 


ammnn  lo  srienieal  poisoning,  nnd  that 
kncnie  vias  found  in  the  rcinniiii>.     Thi! 


22,    1855;    Mediciil   Timen   nnd   Cii^ette, 
Dec.   22,   1866;    Edin.   Med.   Jour.   Jan. 
of  the  proseciition  wns  thnt  the  ar-   nnd   Feb.    '850,   cited   in   6   Parker'i   0. 
had   been   adminiHtcred   by   injec-   R.  110.) 

"  Thesis  on  The  PoIbodoub  Action  of 
Hydrooyiinic  Aeid  on  .Animnln,  pul>- 
Eished  by  nuthority  of  the  Medica!  Fac- 
ulty of  the  Harvard  Medical  Sehool,  ia 


tloa  fBti>  the  rectum.  There  was  some 
•mfllet  ■ison(>  the  experts  in  their  opin- 
toa  as  to  the  csuse  of  death,  and  thi>  de- 
tadant  was  arquitl«d.     (PfopU  v.  Uc- 


Ormm»f,   A   Harria  C.   R.   49.   where  the   the   Boston  Med.  and  Surg.  .Jour.  Aug. 
^idloJ   testimony  is  re[iorted  in  full.)    23,    1800. 
That  poiaon  may  be  ad  ministered  tiy  in- 
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doses  hypodermicallj  injected,  before  the  horse  succumbed  to  the  ai- 
tion  of  the  drug,  and  that  tbe  usual  phenomena  noticed  in  other  ani- 
mals preceded  hia  death.  It  is  not  so  much  the  quantity  of  a  special 
drug  administered  by  the  mouth  or  other  channels  of  iutroductioa,  as 
it  is  the  amount  which  is  absorbed  by  the  particular  tissue  vbo»t' 
function  it  destroys. 

The  recent  work  of  Prof.  Rudolf  Robert  on  Practical  Toxicology" 
explains  the  action  of  poisons,  when  absorbed  locally  and  reraoteiy, 
so  tersely  and  in  accordance  with  more  recent  knowledge,  that  we  A< 
not  hesitate  to  present  his  views  in  the  following  quotation : 

"Some  of  tbe  agenta,  such  aa  the  salts  of  the  heavy  metals,  will 
readily  combine  with  tlie  protein  substance,  thereby  causing  their  ile- 
struction,  viz.,  necrosis  of  the  tissues  involved ;  others,  such  as  concen- 
trated acids  and  caustic  alkalies,  act  also  as  powerful  irritants  aad 
cause  a  reactive  inflammation ;  still  others,  as  strychnin,  morphiu, 
curare,  and  muacarin,  cause  an  excitation  or  enfeebling  of  tbe  nerve,-, 
muscles,  or  glands  of  the  affected  parts,  without  any  marked  ap- 
parent changes. 

"The  remote  effect  is  produced  by  the  absorption  of  the  poison  inUi 
the  lymphatics  and  into  the  blood,  causing  general  symptoms  and  dis- 
eases of  other  organs,  e.  g.,  of  the  kidneys,  following  tbe  administra- 
tion of  cantharidin;  of  the  brain,  after  taking  opium;  of  the  intes- 
tine, after  quillaic  acid.  Practically,  the  remote  action  is  really  a 
local  one,  produced  by  the  poisoned  blood  circulating  everywhera 

"The  poison,  as  it  circulates  in  the  blood,  may  be  either  decom- 
posed, or  it  may  enter  into  the  combination  vrith  the  blood  conslitu- 
ents  and  thus  change  the  composition  of  the  blood,  or  it  may  reach  the 
various  organs  in  ita  original  condition.  Physiology  leaches  us  that 
various  endosraotic  changes  take  place  in  these  organs,  depending 
upon  their  functions,  upon  the  formation  of  their  constituent  ele- 
ments, and  upon  the  number  and  arrangement  of  the  capillaries 
passing  through  them.  The  chemical  constitution  and  physical  prop- 
erties of  the  iwison  will  determine,  to  a  varying  degree,  the  role  it 
plays  in  these  changes  upon  participating  in  the  interaction  of  ihe 
vessels  of  the  tissues.  The  presence  of  this  foreign  substance  sooner 
or  later  disturbs,  to  a  greater  or  less  degree,  the  healthy  condition  and 
function  of  the  organs  particularly  affected;  and,  again,  this  cannot 
take  place  without  a  reaction  upon  the  whole  body.     The  ommji]  at- 

"  Translnted  by  L.  H.  Friedbcrp.  Ph. 
D.  Am.  rd.  V.  Y.  Wm.  R.  JenkJM. 
1887.  p.  B. 
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gSDism,  however,  possesses  four  means  of  rendering  partly  or  entirely 
barmle^,  poisons  which  have  entered  the  system : 

"1.  Rapid  elimination.  Under  this  head,  naturally,  we  first  men- 
tion vomiting,  which,  fortunately,  occurs  so  promptly  following  the 
intrudiictioD  of  most  poisons  into  the  stomach  that  it  generally  saves 
the  life  of  a  patient,  or  at  least  has  already  materially  lessened  the 
danger  to  life  before  the  physician  puts  in  an  appearance.  We  should 
call  this  vomiting,  which  takes  place  befnre  the  absorption  of  tlie  poi- 
son, primary  vomiting,  in  contradistinction  to  a  secondary  emesis, 
which  Uike?  place  following  ahsorption,  and  which  latter  is  either  ex- 
clusively a  sign  of  disturbed  cerebral  activity,  or  is  caused  by  the  ex- 
cretion of  the  poison  from  the  blood  into  the  stomach.  In  an  ansl- 
o^ufl  manner  we  must  differentiate  between  a  primary  diarrhea, 
which  carries  off  the  poison  before  absorption,  and  a  secondary  purg- 
ing, which  is  a  sign  of  disturbed  intestinal  innervation,  or  is  caused  by 
the  excretion  of  the  poison  from  the  blood  into  the  lumen  of  the  gut. 
Some  poisons  are  not  removed  by  vomiting  or  by  purging,  but  appear 
in  the  urine  within  a  remarkably  short  time.  Thus,  for  example,  it 
is  impossible  to  produce  complete  curarization  by  the  administratinu 
of  moderate,  though  oft-repeated,  doses  of  curare,  because  the  tm- 
oretion  of  the  poison  through  the  kidneys  takes  place  as  rapidly  as 
doeo  absorption.  The  liver,  pancreas,  gastric  mucous  mrmbrane  (for 
morphin).  intestinal  mucous  membrane  (for  mercury),  salivary 
glands,  raammary  glands,  and  lungs,  are  other  channels  effective  in 
aasistiiig  liie  excretion  of  various  substances  from  tht  blood.  Not 
DOiirly  enough  attention  was  formerly  given  to  the  excretion  through 
ihe  glands  of  the  mucous  membrane  of  the  stomach,  Finally,  elim- 
ination takes  place  through  the  structures  of  the  skin,  especially 
throngh  the  sweat  glands. 

"2.  The  organism  deposits  and  fixes  poisons,  in  a  manner  not  yet 
tnfficiently  understood,  in  several  organs,  especially  in  the  liver,  which 
certainly  mnst  be  regarded  as  a  filler  for  poisons,  so  far,  at  least, 
asenxymes  (e.  g.,  emulsin),  metals  (iron),  metalloids  (e.  g.,  arsenic), 
and  alkaloids  (c.  g.,  strychnin),  are  concerned.  It  is  probable  tliat, 
in  the  ease  of  some  substances,  the  biliary  acids  play  an  important  part 
in  tiie  matter.  We  can  hardly  imagine  that  this  disposition  is  accom- 
plished in  any  other  way  than  in  the  transformation  of  the  readily 
soluble  poisons  into  saline  combinations,  not  freely  soluble  (bile-acid- 
alkaloida),  or  into  albumen  derivatives  (metalbu  mi  nates).  But, 
since  these  combinations  are  in  no  case  entirely  soluble,  the  beneficial 
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action  of  the  liver  coosists  only  id  the  fact  that  it  gives  the  acute  poi- 
aoning  a  more  protracted,  and  consequently  a  milder,  course. 

"3.  The  organism  renders  the  poisons  innocuous  by  phagocytosis. 
This  destructive  crusade  carried  on  in  the  interest  of  the  body  bj 
phagoc}i«s,  which  has  not  yet  been  sufficiently  inquired  into  pha^ 
maco logically,  is  applicable  for  certain  toxalbiumns  (toxopeploae, 
enzymes),  as  well  as  for  heavy  metals. 

"4.  The  organism  transforms  the  poison  into  a  comparatively 
harmless,  though  readily  soluble,  combination.  Such  a  transforma- 
tion may  consist  of  neutralization,  oxidation,  reduction,  coupling, 
splitting,  and  peculiar  changing  of  the  chemical  constitution.  1.  Ai 
an  example  of  poisons  rendered  inert  by  neutralization,  we  mast  meu- 
tion  the  acids,  which  are  transformed  as  far  as  possible  by  the  orpan- 
isra  into  the  corresponding  alkaline  salts  of  less  poisonous,  or  aiiso- 
lutely  nonpoisonous,  properties.  So  far  as  the  stomach  is  concerned, 
the  organism  attempts  to  balance  any  excess  of  alkali  by  the  acids  of 
the  gastric  juice,  and  does  the  same  thing  in  the  blood  by  the  decom- 
positions of  an  immense  number  of  blood  corpuscles,  whereby  glycero- 
phosphoric  acid  is  formed  from  lecithin.  Caustic  lime  is  combine*! 
with  carbamie  acid,  and  then  excreted.  2.  The  best  known  example 
of  inertia  produced  by  oxidation  is  that  of  phosphorus,  which  is  iram- 
formed  into  phosphates.  In  an  analogous  manner  the  extremely 
poisonous  aulphids  are  converted  into  sulphates  which  are  relatii-ely 
nonpoisonous.  The  organic  acids  and  their  salts  are  oxidized  to  the 
ultimate  degree,  producing  carbonates ;  and  it  ia  a  prominent  and  im- 
portant fact  that  in  the  latter  case  the  dangerous  diminution  of  thy 
alkalescency  by  means  of  these  acids,  is  transformed  into  an  increase 
of  alkalescency,  since  even  the  bicarbonates  are  of  alkaline  reaction.  3. 
Examples  of  producing  inertia  by  means  of  reduction  are  offered  in 
the  cases  of  iodates,  chlorates,  and  perchlorates,  which  are  excreted 
in  the  markedly  less  poisonous  form  of  chlorida  and  iodids.  4.  In- 
ertion  produced  by  coupling  is  one  of  the  most  remarkable  facts  in 
physiological  chemistry.  An  intimate  knowledge  of  this  phenomenon 
is  as  imperative  for  the  physician  at  the  bedside  as  for  the  chemist 
intrusted  with  the  chemical  analysis  of  the  remains.  A  poison  can 
unite  by  coupling:  (o)  with  sulphuric  acid  (e.  g.,  phenol  and 
cresol)  ;  (b)  with  glycuronic  acid  (e.  g.,  camphor,  bomeol,  menthol) ; 
(c)  with  glycocoll  (e.  g.,  benzoic  acid,  anisic  acid,  a  part  of  salicylic 
acid).  6.  Inertion  produced  by  splitting  occurs  with  tannic  acid  of 
nutgalls,  and  with  some  glucosids  (e.  g.,  aalicin).     6.  Examples  of 
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cbanges  peculiar  to  themselves,  as  productive  of  inertia,  are  offered  by 
the  wits  of  ammoniB,  which  are  transformed  into  urea. 

"The  Hver  is  the  moat  important  organ  in  producing  changes  in 
poisons  peculiar  to  themselves.  Coupling  occurs  partly  in  the  liver 
and  partly  in  the  kidnej.  Splitting  processea  take  place  mainly  iu 
tbe  intestinal  canal,  although  the  liver  must  also  be  conaidered  in  this 
connection. 

"For  a  time  it  seemed  that  we  were  justified  in  auppoaing  that  or- 
ganic substanoea  could  be  divided  into  two  well-defined  classes,  accord- 
ing to  their  respective  actions  exhibited  within  the  animal  body;  the 
siibstaneee  of  the  fatly  series  were  supposed  to  be  destroyed,  while 
Xhcae  of  the  aromatic  series  were  not.  To-day  we  know  that  this  does 
not  hold  good  for  all  subatancea;  not  even  oxaraid,  belonging  to  the 
fattv  series,  a  trace  of  which  ia  oxidized;  and  tyrosin,  a  member  of 
the  aromatic  series,  which  can  be  completely  transformed  into  urea, 
carbon  dioxid,  and  water. 

"This  observation,  therefore,  can  at  the  present  time  be  stated  only 
in  the  following  form:  Organic  substances  containing  annular  link- 
age within  the  molocnle  are  frequently  not  oxidized  to  form  carhnn 
dioxid,  water,  and  urea.  It  is  immaterial  whether  or  not  they  be- 
long to  the  aromatic  aeries  proper,  Siibatances  not  containing  an- 
nalar  linkage,  which  are  oxidized  with  difflctdty  or  not  at  all,  are 
mainly  oeriain  amids. 

"One  of  the  foremost  taaks  of  scientific  pharmacology  is  to  explain 
the  relation  between  the  chemical  structure  of  a  substance  and  its 
pharmacological  action.  Unfortunately,  it  can  only  be  said  at  pres- 
ent that  uniform  laws,  which  would  be  of  great  service  to  the  physi- 
cian, have  not  yet  been  discovered.  This  ia  neither  the  time  nor  place 
to  dilate  npon  the  many  interesting  structures  of  auch  lawa." 

The  kidneys,  the  large  bowel  (colon),  and  the  lungs  are  especially 
•etive  in  eliminating,  or,  in  other  words,  expelling,  tlie  poisonous  aub- 
stance  out  of  the  system.  The  liver  aasiatB  materially  by  means  of  its 
active  liver  cells,  which  will  select  certain  poisons*"  "such  as  iron,  cop- 
per, lead,  arsenic,  etc.,  in  itj*  parenchyma;  and  the  alkaloids,  nicotin, 
quinine,  morpbin,  cocain,  atrtipin,  hyoscyamin,  strychnin,  and  vera- 
trin,  and  curare,  and  ammonia  are  arreated  in  their  absorption  by  the 
liver."  The  authors  quoted  also  state  that  "the  protecting  influence 
of  the  liver  ia  directly  proportionate  to  the  amount  of  glycogen  present. 
This  accumulation  or  deposition  of  poisons  in  the  liver,  which  renders 
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that  organ  the  best  situation  in  the  cadaver  for  the  detection  of  ab- 
sorbed poison,  can  only  be  explained  on  the  supposition  of  the  oonver 
sion  of  tlie  dissolved  substance  into  a  less  soluble  oombinalion,  which 
iB  deposited."  Disease  of  the  tissue  cells  in  tliese  eliminating  organs 
has,  therefore,  an  important  bearing  upon  the  question  as  to  what 
relation  the  portion  of  a  given  amount  administered  in  poisoning  cases 
bears  to  the  amount  absorbed  in  the  body  in  a  case  of  suspected  poison- 
ing. If  the  eliminating  organs  are  diseased  to  such  an  extent  as  to 
interrupt  their  function  of  expelling,  during  a  fixed  period  of  time, 
what,  in  health,  would  be  a  normal  amount,  a  larger  portion  of  the 
poison  administered  would  be  retained  than  should  he  expected  in  a 
person  in  whom  the  same  organs  are  healthy,  or  in  n  condition  of  nor- 
mal functional  activity.  The  medical  expert  is  therefore  cautioned 
to  examine  carefully  by  the  eye  and  through  a  miscroscope  the  cell 
tissue  and  the  parenchyma  of  the  kidneys,  Hver,  and  tlie  colon  (lai^ 
bowel),  for  the  purpose  of  ascertaining  the  normal  or  abnormal,  the 
anatomical  and  also  the  physiological  condition  of  the  cells.  This  re- 
sult will  assist  him  to  define  in  any  case  what,  in  his  opinion,  sboidd 
be  considered  a  specially  lethal  or  dangerous  dose,  and  to  give  hi? 
reason  therefor.  In  other  words,  a  dose  or  quantity  of  a  drug,  by  the 
ingestion  of  an  amount  smaller  than  would  be  given  if  they  were  in  a 
normal  condition,  may,  in  a  diseased  condition  of  these  organs,  be  fol- 
lowed by  dangerous  symptoms. 

Witthaufi  and  Becker  state  that  "it  is  quite  possible  that  the  poison 
may  be  quite  removed  by  vomiting  and  elimination,  yet  death  result 
from  its  action.  In  that  event,  clearly,  the  poison  may  be  detectable 
in  the  urine  or  vomit,  but  not  in  the  cadaver.  Such  a  case  is  reported 
by  Taylor  in  which  a  man  died  seventeen  hours  after  taking  about 
an  ounce  of  arsenic."  Attention  should  be  called  to  the  information 
furnished  by  more  recent  discoveries  in  chemistry,  by  means  of  which 
new  methods  for  the  detection  of  the  presence  of  arsenic  in  the  human 
body  are  practised  in  chemical  analysis.'"  Prof.  Charles  R.  Sanger 
has  described  a  much  more  delicate  process  for  the  detection  of  arsenic 
in  the  urine  than  by  the  older  method.  Prof.  E,  S.  Wood,  of  Har- 
vard Medical  School,  presented  a  communication  on  the  17th  day  of 
November,  1S91,  on  the  "Contribution  to  the  Study  of  the  Elimina- 
tion of  Arsenic,"  by  which  he  proved  that  the  presence  of  this  drug 
can  be  detected  by  Prof.  Sanger's  method,  in  the  analysis  of  the  urine 
from  a  person,  who  had  been  taking  arsenic,  during  a  period  of  ninety- 

**  Am.  Acad,   Artt  and  ScioiccB,   Pro- 
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tlinw  days  from  the  lime  of  the  last  and  large  toxic  dose  of  arseuii'.*-' 
Prof.  Wood  calls  attention  in  this  communication  to  this  fact:  "II 
is  stated  in  all  works  on  toxicology  and  therapeutics  tbat,  afler  medic- 
inal or  toxic  doses  of  arsenic,  the  drug  is  completely  eliminated  in 
about  three  or  four  weeks.  In  support  of  this,  numerous  cases  are 
cited,  particularly  (Taylor)  the  famous  case  of  Dr.  Alexander,  \v!io 
died  sixteen  days  after  taking,  accidentally,  a  large  dose  of  arsenic, 
and  ID  whose  organs,  after  death,  no  arsenic  coiild  be  detected  by 
chemical  analysis  by  this  eminent  toxicologist." 

Therefore,  in  view  of  the  probability  lliut  the  advanced  methods  of 
cliemical  analysis  may  trace  poisons  within  the  excreta  of  the  human 
body  by  new  and  delicate  methods  not  previously  known  to  the  or- 
dinary medical  practitioner,  the  medical  attendant  should  take  es- 
pecial pains  to  preserve  all  the  excreta  from  the  eliminating  organs, 
so  that,  if  ilie  judicial  inquiry  demand  a  very  thorough  search  for  a 
poison,  these  excreta  should  be  at  hand  for  an  analysis.  Like  all  iho 
other  parts  of  the  body,  these  should  be  collected,  marked,  and  sealed 
in  the  presence  of  witnesses. 

Witlhaus  and  Becker^''  note  that  in  two  cases  of  suspected  poi- 
soning which  they  cilo,  the  attending  physicians  omitted  to  preserve 
the  food  or  drink  prepared  for  their  patients,  as  well  as  the  excreta 
from  the  organs  of  the  body ;  in  consequence  of  their  neglect  an  im- 
portant element  to  substantiate  eWdence  was  lost.  In  one  of  these 
eases  the  undertaker  bad,  previously  to  the  examiuation  required  by 
the  inquest,  embalmed  the  body.  In  tins  case  the  suspected  poison 
was  arsenic,  which  is  frequently  used  in  the  embalming  fluid. 

13.  Accomnlated  action  of  certain  drugs. —  It  is  a  fact  well  known 
to  physicians  tbat  certain  poisonous  drugs  produce  an  action  upou  the 
human  system  which  is  called  "accumulated."  Without  giving  an 
explanation  of  what  this  term  means,  as  usually  interpreted,  it  is  suf- 
ficient for  the  purpose  of  toxicology  simply  to  give,  as  an  illustration, 
the  so-called  accumulated  action  of  one  of  this  class  of  drugs, — arse- 
ic:  this  is  sometimes  observed  in  the  ordinary  treatment  of  disease 
hy  doaes  which  are  nonpoisonous  in  normal  condition  of  the  organs, 
tbat  is,  in  health ;  the  continuous  ingestion  of  this  drug  will,  in  some, 
but  not  in  all,  cases  provoke  marked  local  irritJilion  upon  the  digestive 
tract, — especially  upon  the  mucous  surfaces  of  the  stomach  and  intes- 
tines; even  when  it  does  not  produce  this  local  action,  a  long-continued 
administration  of  this  poison  in  nonlethal  doses  may  induce  a  fatty 
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degeaeration  of  the  liver  tiaaue ;  it  may  extend  this  action  and  cauae 
fatty  degeneration  of  the  tissue  of  other  organs.  In  consequence  of  the 
fatty  degeneration  of  one  or  more  of  these  organs,  interference  with 
their  normal  functions  would  naturally  prove  a  menace  to  health. 
This  is  usually  due  to  the  fact  that  the  drug  is  not  completely  elimi- 
nated by  the  excretory  organs  of  the  body,  and,  consequently,  this  ac- 
cumulative action  upon  the  tissue  of  these  organs  induces  an  abnormal 
condition.  This  condition  may  continue  for  some  time  after  the  ad- 
ministratjon  of  the  drug  has  ceased.  The  same  is  true  of  other  poi- 
sonous drugs,  such  as  phosphorus,  antimony,  etc.  Again,  belladonna 
wilt,  after  prolonged  and  continuous  use  in  moderate,  small  doses,  be 
followed,  even  after  ita  discontimied  ingestion,  by  a  prolonged  and 
continued  display  of  it*  peculiar  physiological  effects.  This  is  due, 
not  to  any  selective  action  upou  the  organs  of  the  body,  but  to  its 
special  action  upon  the  unstriped  or  involuntary  muscles  in  the  body : 
and,  in  the  case  of  belladoima,  we  do  not  expect  to  find  any  fatly  de- 
generation of  the  muscle  tissue.  The  cause  of  the  accumulated  action 
of  belladonna  is  the  incomplete  elimination  of  this  drug  by  the  ex- 
cretory organs  of  the  body.  However,  in  the  case  of  the  class  of  drugs 
first  mentioned,  the  cells  of  the  organs  which  select  and  hold  these  in 
their  tisane  seem  to  form  a  combination  with  the  drug,  which  alters 
their  physical  condition  and  produces  a  suspension  of  their  function. 
When  we,  later  on  in  this  volume,  discuss  the  pathology  of  each  drug 
here  mentioned,  we  shall  treat  of  this  action  under  the  head  of  chronic 
poisoning,  to  which  it  more  correctly  belongs. 

The  fact  must  not  be  lost  sight  of  that  some  poisons  even  in  non- 
poisonous  doses  may,  in  certain  conditions  of  disease  or  bodily  weak- 
ness, cause  untoward  results  fsce  §  4). 

14,  Mode  of  invasion  of  symptoms.^  In  most  cases  of  acute  poison- 
ing, by  which  is  meant  those  in  which  a  single  dose  capable  of  destroy- 
ing life  is  taken,  the  symptoms  arise  more  or  less  suddenly.  This, 
in  a  great  measure,  depends  upon  the  rapidity  of  absorption,  because 
the  more  rapidly  a  poison  is  absorbed  the  quieter  will  poisonous 
symptoms  be  manifested  {see  §  12).  In  the  cliaptera  upon  the  in- 
dividual poisons,  the  length  of  time  elapsing  before  the  accession  of  tlie 
symptoms  will  be  given ;  it  varies  with  each  poison,  and  is  influenced 
also  by  several  circumstances,  such  as  the  fullness  or  emptiness,  or  the 
healthy  or  diseased  condition  of  the  mucous  membrane,  of  tlie  stom- 
ach; the  state  of  health  and  the  habits  of  the  individiial,  as  has  been 
already  steted.  \¥hile  the  symptoms  of  poisoning  arise  suddenly 
after  eating  or  drinking,  these  symptoms  are  not  necessarily  a  proof 
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siieti  poieoning,  aod  the  medical  attendant  must  be  careful  not  to 
su^cct  these  symptoms  as  due  to  the  ingestion  of  a  poison,  merc-ly 
from  the  suddenness  of  their  appearance.  We  have  specially  men- 
tioned that  a  suspicion  should  arise  when  the  patient  in  previous 
health  is  attacked  with  violent  symptoms,  such  as  vomiting,  pain  at 
the  epigastrium  etc.;  but  this  may  occur  from  a  sudden  attack  of  ill- 
ness, especially  at  a  time  of  a  cholera  or  yellow  fever  epidemic,  or 
from  indigestion  during  a  period  of  intense  summer  heat.  Al- 
though arising  suddenly,  the  symptoms  do  not  necessarily  follow  im- 
mediately the  ingestion  of  the  poison.  If  it  has  been  swalloived  in 
food  or  drink,  the  sjTnptoms  announcing  the  fact  of  poisoning  may 
not  come  on  for  an  hour  or  more  afterwards.  This  fact  has  been  fre- 
quently observed  in  arsenical  poisoning,  and  is  usual  in  poisoning  by 
opium,  belladonna,  digitalis,  and  some  other  narcotics.  But  when 
the  symptoms  bare  begun  to  manifest  themselves,  there  is  a  progres- 
aive  development  of  them,  and  they  present  (like  any  disease)  certain 
features,  which,  combined,  form  a  portrait  by  which  they  may  be  re- 
ferred to  some  one  class  of  the  poisons,  or  he  known  to  depend  upon  a 
irtieular  poison.     It  is  not,  indppd,  meant  that  there  may  not  be  a 

lission  of  the  symptoms  in  poisoning,  due  either  to  the  influence  of 
treatment  or  to  the  spontaneous  struggles  of  nature;  but  this  circum- 
stance, which  is  more  apt  to  take  place  when  a  dose  insufficient  for  the 
ilestniction  of  life  baa  been  taken,  can  liardly  affect  the  value  of  the 
sudden  accession  and  development  of  characteristic  symptoms.  It 
should  not  be  overlooked  that  poisons  have  sometimes  been  talfen  or 
administered  otherwise  than  by  the  mouth,  as  baa  been  already  staled 
in  a  previous  section. 

»15.  Duration  of  symptoms. —  The  duration  of  the  symptoms  is  an- 
other consideration  which  has  important  bearings.  Although  sudden 
^eath  ia  not  produced  by  the  majority  of  poisons,  or  at  least  hy  such 
■a  are  usually  swallowed,  yet  death  from  acute  poisoning  is  an  early 
malt-  A  few  minutes  or  hours  may  suffice ;  and,  on  the  other  hand, 
the  patient  may  survive  for  days.  No  general  rule  upon  this  point 
can  be  laid  down ;  arsenic  usually  destroys  life  within  twenty-four 
hnun>,  strychnin  within  an  hour,  opium  within  twelve  hours,  and  prus- 

I^c  acid  in  a  few  minutes.  Exceptions  are  seen  to  all  of  these  general 
Wiiles:  and  with  no  poison  is  there  so  wide  a  range  in  the  duration 
«f  the  symptoms  as  with  arsenic,  since  it  has  been  known  to  prove  fata! 
in  iese  than  two  hours,  and  after  several  days.  The  reader  will  find 
sufficient  details  upon  this  point  hei-eafter. 
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16.  Distinction  between  flymptomi  of  poisoning  and  those  of  diteau. 
— All  the  importance  of  tbe  evidence  derived  from  the  symptoms  de- 
pends upon  the  poeaibility  of  showing  a  distinction  between  them  and 
a  disease  suddenly  developed.  This  distinction  should  be  sufficient, 
not  merely  to  satisfy  the  mind  of  the  physician,  but  to  afford  convinc- 
ing proof  to  the  jury  upon  the  subsequent  trial.  This  is  often  tie 
most  difficult  and  annoying  duty  of  tbe  physician;  for  while  his  own 
mind  may  be  perfectly  satisfied  of  the  correctness  of  his  judgment,  he 
can  rarely,  with  perfect  conscientiousness,  assert  that  the  sjmptomi 
might  not  be  explained  upon  the  supposition  of  disease. 

To  illustrate:  Dr.  Vivian  Poore,  from  whom  we  have  quoted  pre- 
viously, gives  an  instance  in  a  noted  trial  in  England,  numely,  Tht 
King  v.  Donellan.  The  distinguished  John  Hunter  was  a  witness 
in  this  case,  where  Captain  Donellan  was  on  trial  for  poisoning  his 
brother-in-law,  Sir  T,  Boughton,  who  swallowed  a  draught  which  the 
apothecary  who  furnished  the  medicine  had  stated  contained  no  oil 
of  bitter  almonds,  John  Hunter  attested  (1)  that  the  post-mortem 
signs  were  all  due  to  putrefaction;  (2)  that  death  might  have  beeo 
due  to  apoplexy,  and  that,  the  head  not  having  been  opened,  it  was 
impossible  to  say  whether  this  wag  true  or  not  Being  asked  on  cross- 
examination  whether  the  fact  of  a  man  in  perfect  health  dying  con- 
4Tilsed  immediately  after  swallowing  a  draught  did  not  point  to  poi- 
son, he  replied,  "If  I  knew  the  draught  was  poison  I  should  say,  raosi 
probably,  that  tlie  symptoms  arose  from  that ;  but  when  I  do  not  know 
that  the  draught  was  poison,  when  I  consider  that  a  number  of  other 
things  might  occasion  his  death,  I  cannot  positively  answer  to  it" 
Hunter  admitted  that  it  was  very  probable  that  Boughton  died  from 
apoplexy.     The  final  question  put  was: 

Court:  "Give  me  your  opinion  in  the  best  way  you  can,  one  way  or 
the  other,  whether,  upon  lie  whole  of  the  symptoms  described,  the 
death  proceeded  from  that  medicine  or  any  other  cause." 

"I  do  not  mean  to  equivocate ;  but  when  I  tell  the  sentiments  of  mj" 
own  mind,  what  I  feel  at  the  time,  I  can  give  nothing  decisive." 

The  judge  (Hon.  Francis  BuUer)  made  the  following  conmieut- 
on  the  testimony  of  Mr,  Hunter :  "For  the  prisoner  you  have  had  one 
gentleman  called;  he  is  likewise  of  the  faculty  and  a  very  able  man. 
I  can  hardly  say  what  his  opinion  is;  for  he  does  not  seem  to  have 
formed  any  opinion  at  all  of  the  matter.  He,  at  first,  said  he  could 
not  form  an  opinion  whether  the  death  was  or  was  not  occasioned  by 
the  poison,  because  be  could  conceive  that  it  might  be  ascribed  to  other 
causes.     I  wished  very  much  to  have  got  a  direct  answer  from  Mr. 
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Hunter,  if  I  could,  what  upon  the  whole  was  the  result  of  hia  atten- 
tion and  application  to  the  subject,  and  what  was  hia  present  opinion, 
but  he  saj8  he  could  say  nothing  decisive.  So  that,  upon  this  point, 
ii  you  are  to  determine  upon  the  evidence  of  the  gentlemen  who  are 
skilled  in  the  faculty  only,  you  have  the  very  positive  opinion  of  four 
or  five  gentlemen  of  the  faculty  that  the  deceased  died  of  poison.  On 
the  other  side,  you  have  what  I  really  cannot  call  myself  more  than 
the  doubt  of  another ;  for  it  ia  agreed  by  Mr.  Hunter  that  the  laurel 
water  would  produce  the  symploma  which  are  described.  He  says  an 
apoplexy  or  an  epilepsy  would  produce  the  same  symptoms ;  but  as  to 
an  apoplexy,  it  is  not  likely  to  attack  so  young  and  bo  thin  a  man  as 
Sir  Theodosiua  was;  and  as  to  an  epilepsy,  the  other  witnesses  teli  you 
they  do  not  think  the  symptoms  which  have  been  spoken  of  do  show 
that  Sir  Theodosiua  had  any  epilepsy  at  the  time."  The  jury  retired 
for  an  hour,  about,  and  then  brought  in  a  verdict  of  guilty,  and  Cap- 
tain Donellan  was  executed  a  few  days  thereafter. 

Hence,  this  portion  of  the  medical  evidence  cannot  stand  alone,  but 

must  be  supported  either  by  the  positive  correspondence  with  it  of  the 

post-mortem  appearances  and  chemical  analysis,  or  by  the  absence 

of  any  evidence  from  the  autopsy  confirming  the  notion  of  disease ; 

moreover,  it  will  not  answer  to  place  reliance  chiefly  upon  any 

iniinent  symptom,  but  all  of  the  symptoms  must  be  considered  as  a 
whole.  Thus,  in  poisoning  by  strychnin,  the  tetanic  convulsions 
caused  by  this  alkaloid  might  be  plausibly  ascrilied  to  some  olJier 
canse,  if  the  convulsions  alone  were  taken  into  account  without  ref- 
erence to  their  number,  the  rapidity  of  their  appearance,  the  condi- 
tion of  the  intellect  during  the  interval  between  the  paroxysms,  the 
duration  of  the  case,  or  any  of  the  other  symptoms  which  contribute 

make  up  the  picture  of  a  case  of  strychnin  poisoning.  Yet  in  the 
of  many  poisons  it  is  impossible  from  the  symptoms  alone  to  base 

dence  sufficiently  strong  to  procure  a  conviction-  Thus,  should  a 
person  die  with  the  symptoms  of  irritant  poisoning,  the  physician 
would  find  it  difficult  to  defend  the  position  that  similar  phenomena 
might  not  be  witnessed  in  an  attack  of  cholera,  or  in  gastroenteritis 
arising  from  some  other  cause.  Dr.  Lee  says:  "During  the  prev- 
alence of  malignant  cholera  in  1832,  we  mistook  a  case  of  poisoning 
by  arsenic  for  an  attack  of  Ibis  disease.  A  lady  took  more  thnn  a 
dram  of  the  arsenite  of  potash,  as  we  afterwards  ascertained,  with  the 
intention  of  destroying  her  life,  which  was  followed  by  severe  retch- 
ing, vomiting,  cramps,  a  livid,  cold,  and  clammy  skin,  and  the  other 
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symptoms  which  usually  attend  a  severe  attack  of  cholera,"**  Agaio, 
a  recent  writer  on  toxicology  states  i^'  "However  striking  and  weU 
Jeiined  the  picture  of  strycbnin  tetanus  may  be,  mistakes  in  diagnosis 
are  rather  frequent,  especially  when  a  medical  man  is  hastily  sum- 
moned, has  never  seen  a  similar  case  of  poisoning,  and  has  no  suspi- 
cion of  the  possible  nature  of  the  seizure.  If  a  young  woman,  for  in- 
stance, is  the  subject,  be  may  put  it  down  to  hysteria;  and  certainly 
hysteria  not  unfrequently  affects  similar  convulsions.  lu  a  painful  case 
in  which  the  author  was  engaged,  a  young  woman  took  or  was  given 
(for  the  mystery  was  never  fully  cleared  up)  a  fatal  dose  of  strychnin, 
and,  thougli  the  symptoms  were  well  marked,  the  medical  attendant 
was  so  possessed  with  the  view  that  the  case  was  due  to  hysteria  thai, 
even  after  making  the  post-mortem  examination,  and  finding  no  ade- 
quate lesion,  he  theorized  as  to  some  fatal  hysteric  spasm  of  the  glot- 
tis, while  there  was  ample  chemical  evidence  of  strychnin,  and  a 
weigbable  quantity  of  the  alkaloid  was  actually  separated  from  the 
contents  of  the  stomach.  Again,  the  medical  attendant  of  llatildB 
Clover,  one  of  Neil's  victims,  certified  that  the  girl  died  from  de- 
lirium tremens  and  syncope,  although  the  symptoms  were  typically 
those  produced  by  strychnin.  Such  cases  are  particularly  sad,  for 
we  now  know  that,  with  judicious  treatment,  a  rather  large  dose  of 
this  drug  may  be  recovered  from.  If  the  case  is  a  male,  a  confusion 
with  epilepsy  is  possible  thoiigh  hardly  to  be  explained  or  excused; 
while  iu  both  sexes  idiopathic  tetanus  is  so  extremely  similar  as  to 
give  rise  to  the  idea  that  all  cases  of  idiopathic  tetanus  are  produced 
by  poison,  perhaps  secreted  hy  the  body  itself.  As  for  the  distinctioii 
between  idiopathic  and  strychnin  tetanus  it  is  usually  laid  down  (1) 
that  the  intervals  in  the  former  are  characterized  by  no  relaxation  of 
the  muscles,  but  that  they  continue  contracted  and  hard;  and  (2)  that 
there  is  a  notable  rise  of  temperature  in  disease  tetanus  proper,  and 
not  in  strychnin  tetanus.  Both  statements  are  misleading,  and  the 
latter  is  not  true;  for,  in  strychnin  poisoning,  the  relaxation  is  not 
constant,  and  very  high  temperatures  in  animals  have  been  observed." 
Dr.  Arthur  P.  Luff,  a  high  authority  on  toxicology,^"  states  that  "the 
con^Tilsions  of  strychnin  poisoning  have  been  mistaken  for  the  convul- 
sions produced  by  certain  diseases.     The  convulsions  of  tetanus  are 

" CopeliiBii'fl    Diet.     Am.    ed.    article       "Text-book  of  Forfnuic  MHicins  and 
I'oiiont.  Toxii^loKy^   London:   \iongaaat.  Green. 

"Poisonst     Thc-ir  Effort'!  nnd  Detpc-    t  Co.  I89B,  Vol.  1.  276, 
linn.     Alexander  Winter  Blyth;    3d  ed. 
I.nndnn;   C'hnrles  Griffin  &  Co.  Limited, 
Exeter  Street,  Slrnnd,  1895,  p.  331. 
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ihose  wUicIi  are  most  likely  to  be  confounded  with  the  convulsions  of 
strychnin  poisoning,  but  they  can  be  very  easily  diatinguished.  Of 
the  varieties  of  tetanus,  idiopathic  and  traumatic,  the  idiopalitic  is 
extremely  rare  in  temperate  climates,  whilst  in  connection  willi  trau- 
matic tetanus  a  history  of  a  previous  injury  may  generally  be  ob- 
tained, such  as  a  lacerated,  punctured,  or  contused  wound;  althoiii;h 
it  should  be  borne  in  mind  that  a  very  trifling  wound,  such  as  may  be 
inflicted  by  a  splinter  or  by  a  rusty  nail,  may,  after  a  lapse  of  several 
days,  give  rise  to  tetanus. 

"The  symptoms  of  tetanus  usually  commence  from  five  to  fourteen 
days  after  the  infliction  of  the  wound,  but  they  may  set  in  earlier  or 
laier. 

"The  convulsions  produced  by  strychnin  have  beeo  mistaken  occa- 
sionally for  those  of  epilepsy,  but  there  should  be  no  difficulty  whatever 
in  distinguishing  between  them.  The  mode  of  seizure,  the  loss  of 
consciousness,  and  the  peculiar  clonic  movements  of  the  epileptic  tit, 
are  entirely  different  from  the  convulsions  of  strychnin  poisoning. 
In  addition,  the  deep  stupor  occurring  at  the  end  of  an  epileptic 
attack  presents  a  marked  contrast  to  the  complete  muscular  relaxa- 
tioD,  and  the  clearness  of  intellect  between  each  strychnin  spasm." 

The  danger  of  relying  upon  the  symptoms  alone,  unsiipported  by 
[he  further  and  more  certain  proofs  determined  by  the  chemical  ex- 
ert, is  sufficiently  emphasized  by  the  authors  from  whom  the  aboi->- 
Iquotationa  have  been  given  as  not  to  require  amplified  arguments. 
It  is  evident  that  the  symptoms  observed  after  poisoning  in  soim- 
as  those,  for  instance,  occurring  in  connection  with  the  action 
[of  corrosive  or  irritant  drugs,  are  caused  by  primary  pathological 
[lesions.  Now  these  lesions  may  not  immediately,  that  is,  within  two 
lor  three  days  or  even  months,  result  fatally ;  but  their  effects,  whitrh 
[may  cause  destruction  of  tissue,  perhaps  of  some  important  organ,  a« 
be  stomach,  air  passages,  lungs,  etc.,  may  give  rise  to  seconflnry 
aptoms  of  disease,  which  are  the  direct  consecpience  of  the  action 
[of  the  drug.  In  a  similar  way.  as  stated  in  previous  pages,  accouni 
[chould  be  made  of  the  slower  effects  of  poisons  which  cause  a  deteri- 
Loration  of  vital  organs,  such,  for  instance,  as  tlie  fatty  degeneration 
[of  the  tissue  of  the  liver,  kidneys,  or  other  viscera  by  phosphorus,  ar- 
Isenic,  and  other  substances.  These  alterations  of  healthy  tissue  in  a 
Lrital  organ  may  slowly  accomplish  the  death  of  the  victim,  and,  with- 
■  out  the  history  of  the  early  symptoms,  the  ends  of  justice  may  be  dc 
(ted.  In  these  latter  cases  especially,  the  post-mortem  examination 
reveal  a  pathological  condition  which  is  not  unfrequently  ob- 
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served  in  disease;  but  the  extensive  distribution  of  the  diseased  tissue 
in  the  case  of  chronic  poisoning,  when  it  is  not  uanally  cwnfined  to 
one  or  two  organs,  may  awaken  a  suspicion  which  the  experienced 
pathologist  will  recognize  as  unusual  in  death  from  natural  causes. 
In  such  instances  an  experienced  pathologist  would  lend  material  as- 
aistance  in  expert  testimony;  and  it  must  here  be  observed  that  the 
ordinary  practitioner  of  medicine  is  not  by  any  means  an  expert  path- 
ologist. The  knowledge  of  pathological  anatomy  requirea  a  large 
personal  experience  in  autopsies,  and  microscopical  examination  of 
healthy  and  diseased  tissues,  as  well  as  a  careful  educational  training 
to  interpret  the  results  of  his  observation.  It  may  also  be  further 
observed  that  the  chemist  may  be  an  experienced  pathologist  and 
physiologist;  and  it  should  be  the  aim  of  the  judicial  investigation, 
n9  far  as  possible,  to  combine  in  one  person  the  qualities  of  a  trained 
pathologist  as  above  stated,  though  it  is  evident  that  this  cannot  always 
be  attained. 

17.  Post-mortem  examination  of  a  cadaver,  in  general. — This  is  tre- 
quently  ao  important  a  question  that  preliminary  precautions  are  es- 
sential to  prevent  mistakes  which,  later  on,  in  the  judicial  inquiry, 
may  cause  confusion  which  cannot  be  rectified  without  danger  to  ibe 
truth  of  the  inquiry;  we,  therefore,  make  no  apology  for  entering 
upon  a  discussion  of  this  part  of  our  duty  in  our  opening  chapter. 

The  pathological  condition  of  the  viscera  of  the  human  body  offered 
as  evidence  in  court  is  not  alone  sufficient  to  establish  a  conviction, 
and  a  nice  discrimination  must  be  made  between  the  effects  of  disease 
and  those  of  a  poison.  The  condition  of  these  viscera  can  only  estab- 
lish a  presumption,  especially  if  the  autopsy  is  not  made  soon  after 
death.  And  every  precaution  must  be  taken  in  making  the  aiitopsv 
to  eliminate  any  natural  cause  of  death;  every  organ  should  be  care- 
fully examined,  and  every  abnormal  appearance  should  be  carefully 
noted.  Every  circumstance,  however  insignificant  it  may  appear  to 
be  at  the  time,  must  be  noted.  The  external  appearance  of  the  body, 
whether  livid  or  pale ;  the  expression  of  the  face,  whether  or  not  there 
are  any  marks  of  violence  or  injury,  such  as  contusions  or  abrasions; 
the  amount  of  post-mortem  rigidity;  and  the  exact  time  after  death 
that  the  examination  is  made, — must  be  observed.  Not  only  the  ap- 
pearance of  the  body,  but  its  exact  position  in  relation  to  other  objects 
in  the  room,  the  temperature  of  the  room,  and  all  other  circumstances 
and  conditions,  must  be  remembered  by  the  physician  making  the  ex- 
amination ;  and  it  ia  best  for  him  not  to  trust  to  his  memory,  but  (o 
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make  a  note  of  everything  in  writing,  together  with  a  plan  of  the  sur- 
roundings of  the  body  in  any  case  of  suepected  poisoning. 

Important  information  can  frequently  be  gained  by  careful  obser- 
ration  of  the  external  appearances  of  the  body  and  its  surroundings; 
thus  the  existence  of  stains  upon  the  skin  and  mucous  membranea 
about  the  mouth  or  upon  the  clothing,  su^csts  a  corrosive  poison,  and 
the  color  of  such  stains  may  show  the  nature  of  the  cjrroaive ;  the 
odor  of  certain  poisons  can  sometimes  be  perceived  about  the  mouth 
and  nostrils,  as  in  the  case  of  pruasic  acid  and  phosphorus;  the  mouth 
and  nostrils  should  also  be  examined  for  phosphorescence,  which  can 
sometimes  be  perceived  in  phosphorus  poisoning ;  the  condition  of  the 
pupil  should  be  noticed,  as  in  poisoning  by  atropiu  it  will  be  found 
dilated;  the  color  of  the  post-mortem  discolorations  (suggillations), 
which  are  due  to  blood,  will  be  affected  by  some  poiaona,  as,  for  in- 
stance, the  bright  rost-red  in  carbon  monnxid  poisoning, more  rarely  in 
prussic  acid  and  cyanid  of  potassium  poisoning,  and  the  dark  color  Id 
poisoning  by  the  corrosive  alkalies;  the  skin  and  conjunctivse  some- 
times have  a  yellow  color  in  phosphorus  poisoning,  and  there  may  be 
found  extensive  ecchymoses.  If  putrefaction  has  commenced,  its 
exact  time  should  be  noticed,  since  some  poisons  are  apt  to  hasten, 
while  others  retard,  it;  as,  for  instance,  in  phosphorus  poisoning  pu- 
trefaction is  liable  to  begin  early,  while  in  arsenic  poisoning  it  is  usu- 
ally delayed,  often  for  a  very  long  time.  The  time  at  whicb  the  post- 
mortem rigidity  appears  may  also  prove  an  important  question,  since 
in  some  cases,  as  in  strychnin  poisoning,  it  is  much  hastened  and  lasts 
for  a  much  longer  time  than  usual. 
b  In  making  the  autopsy  in  a  case  of  suspected  poisoning,  or  wher- 
■ever  there  is  any  liability  of  a  legal  investigation,  special  precautioni^ 
must  be  adopted  in  order  to  guard  against  the  possibility  of  a  mis- 
taken diagnosis.  Everything  done  and  seen  should  be  noted  at  once. 
Every  o^an  as  it  is  removed  from  the  body  should  be  thoroughly  and 
carefully  examined,  and,  whenever  necessary,  a  portion  laid  aside  for 
later  microscopical  examination ;  for  instance,  for  the  detection  of  the 
fatty  degeneration  of  the  heart,  liver,  and  kidneys  so  frequently 
caused  by  the  action  of  arsenic,  phosphorus,  and  otlier  substances. 
All  of  the  organs,  including  the  brain  and  spinal  cord,  should  be  ex- 
amined, so  as  to  be  sure  that  death  was  not  due  to  natural  causes.  If 
any  urine  remains  in  the  bladder,  it  should  be  removed  and  saved  for 
chemical  examination.  After  the  organs  have  been  removed  from 
the  body,  care  should  be  exercised  in  handling  them;  for  instance, 
they  should  not  ha  placed  upon  undertaker's  boards  or  in  wooden  re- 
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eeptacles  which  have  been  cleaned  with  disinfecting  solutions,  leat 
they  absorb  minute  amounts  of  araenic,  corrosive  sublimate,  or  uther 
poison,  these  substancea  being  very  common  constituents  of  preserv- 
ing fluids  and  disinfectants ;  the  organs  should  be  placed  in  glass  or 
porcelain-lined  dishes  only,  and  the  physician  should  see  that  these 
dishes  were  previoualy  properly  cleaned.  The  autopsy  should  alwayi 
be  performed  in  the  presenca  of  one  or  more  medical  witnesses. 

Laying  to  one  aide  all  cases  of  death  from  suspected  violence  in 
which  there  is  no  suspicion  of  the  death  as  having  been  caused  by  i 
poisonous  substance,  we  recommend  the  following  details  of  a  mclliod 
for  conducting  an  autopsy  which  are  taken  from  the  work  of  Dr.  Lufl, 
to  which  we  have  previously  referred  :^' 

"If  there  is  any  clue  as  bo  the  cause  of  death,  the  cavity  supposed 
to  be  implicated  should  be  opened  first,  otherwise  the  order  given 
below  should  be  followed.  In  all  cases,  however,  it  is  important  that 
iill  the  cavities  of  the  body  should  be  opened  and  their  contents  ex- 
amined; since,  although  a  cause  of  death  may  be  found  in  the  Srst 
cavity,  yet  a  counsel  defending  a  prisoner  could  ai^e  that  an  earlier 
cause  of  death  might  have  been  found  in  one  of  those  left  unopene-l. 

"To  open  the  body  the  operator  should  stand  on  the  right  side  of  tbe 
cadaver,  and  should  make  an  incision  in  the  middle  line,  through  llie 
skin  and  fat,  extending  from  the  chin  to  the  symphysis  pubis.  The 
abdominal  cavity  should  be  opened  first,  and  notes  should  be  made  of 
the  relations  and  appearances  of  the  viscera  as  seen  in  sttu,  and  of  any 
abnormal  conditions  of  the  peritoneum.  The  position  of  the  dii- 
phragm  should  then  be  ascertained  on  either  side  by  passing  the  iniloi 
finger  of  the  right  hand  to  the  roof  of  the  diaphragm  in  the  raidcls- 
vicular  line,  and  then  pressing  tlie  finger  towards  the  front  of  ihe 
thorax  so  as  to  ascertain  the  height  by  reference  to  the  ribs. 

■'After  opening  the  thorax,  the  pericardium  should  be  laid  ('|*n 
along  its  lower  and  right  borders,  and  notes  should  be  made  of  the  de- 
gree of  distention  of  the  right  auricle  and  the  ventricles,  and  the  staW 
of  the  serous  membrane.  Abnormal  collections  of  serum,  blood,  or 
other  liquid  found  in  any  of  the  cavities  of  the  body  should  be  oate- 
fully  collected  by  a  syringe  or  otherwise,  and  measured  in  a  gradu- 
ated glass  vessel. 

"Before  proceeding  further  with  the  examination  of  the  thorax  mi 
abdomen,  it  is  desirable  to  expose  the  surface  of  the  brain,  so  that  ihe 
degree  of  congestion  of  it8  vessels  may  be  ascertained  before  the  gre:it 
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in  Uie  tliorax  or  abdomen  are  cut     To  effect  this  the  skullcap 

m  expooe>d  by  making  an  incision  down  to  the  bone  from  the  root  of 

ike  left  mastoid  process  to  the  corresponding  point  on  the  right  side, 

ud  then  peeling  from  the  skull  the  frontal  and  occipital  flaps  of  the 

•ealp.     During  this  proceeding  note  should  be  made  of  any  abnormal 

aOnrasationa  of  blood  that  may  be  found,  and  careful  search  should 

ke  msde  for  fractures.     If  a  fracture  be  found,  it  should  be  followed 

10  its  whole  extent,  and  any  unusual  thinness  of  bone  should  be  noted. 

To  lemove  the  skullcap  the  outer  table  of  the  akull  is  sawed  through 

OS  either  side  along  a  line  passing  anteriorly  from  a  point  an  inch 

iWe  the  root  of  the  zygoma  to  just  above  the  frontal  eminences,  and 

portariorly  to  a  point  about  an  inch  above  the  external  occipital  pro- 

nktrmnoe.     The  separation  of  the  skullcap  is  carefully  completed 

vith  the  chisel,  precautions  being  taken  to  avoid  Assuring  the  bonea. 

T^  dara  mater  is  then  cut  Uiroiigh  on  a  level  with  the  edge  of  the 

thane,  exoept  in  the  middle  tine  behind,  and  is  turned  back  so  as  to  ex- 
|Me  the  surface  of  the  pia  mater.  In  infants  under  a  year  old  the 
hpnea  of  the  skull  and  the  dura  mater  can  be  divided  together  by  a 
Nnng  pair  of  scissors.  The  degree  of  distention  of  the  superficial 
cncbnl  reins  is  to  be  noted,  and  the  examination  of  the  abdominal 
mi  thoracic  cavities  should  then  be  proceeded  with. 

U.  Exaniution  of  abdominal  cavity. — "The  surface  of  the  intes- 

daw  should  first  be  carefully  inspecied  and  palpated,  and  the  eondi- 

6(n  of  the  mesenteric  glands  ascertained.     The  stomach  should  then 

WnoDowd  by  placii^g  a  ligature  round  the  lower  end  of  the  a?snpha- 

|i^  and  ■  double  one  at  the  beginning  of  the  duodenum,  and  dividing 

AtMopba,;u8  above  its  ligature,  and  the  duodenum  between  the  t^'o. 

IWdomftch  aliould  then  be  placed  upon  a  clean  porcelain  dish,  and 

along  the  lesser  curvature,  cure  being  taken  that  none  of  the 

it>  u«  loot.     The  contents  arc  poured  into  a  clean  jar,  and  the 

QOftt  of  the  stomach  is  examined.     Note  should  be  made  of  ita 

ittm,  md  the  surface  should  be  examined  by  the  aid  of  a  lens  for  par- 

ticki  of  leaves,  berries,  coloring  matter,  crystals,  etc.,  any  of  which, 

tf  fpond,  aboold  be  examined  under  the  microscope.    Any  signs  of  in- 

iSHBatioa,   nlceradoQ,  corrosion,  or   perforation   should   be   noted. 

TIm  anphagua  should  then  be  removed  and  opened,  and  any  patho- 

itpal  eintditions,  or  signs  of  corrosive  or  irritant  poisoning,  should 

hs  asMd.     Tbe  amall  and  large  intestines  are  then  to  be  separately 

leaned,  nmored,  and  examined  in  a  similar  way  to  the  stomach; 

■Mi  aboold  be  made  of  any  pathological  conditions,  such  as  ulcers, 

growth*,  sod  areas  of  inflammation.     The  presence  or 
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absence  of  feces  in  the  lower  bowel  shoald  be  recorded.  The  IJTer, 
spleen,  paocreas,  kidnejrs,  and  suprarenal  bodies  should  be  removed 
and  weighed  and  esamiited. 

"The  examiDation  of  the  pelvic  organs  requires  special  care  in  cases 
of  suspected  criminal  abortion.  The  peritoneal  surface  of  the  utenu, 
and  the  upper  portion  of  the  posterior  surface  of  the  vagina,  are  caw- 
fully  examined  for  perforating  wounds,  and  the  vulva  is  also  carefully 
inspected.  The  ligaments  of  the  pubic  symphysis  are  then  divided 
with  the  cartilage  knife,  and  the  lower  limbs  are  forcibly  separated 
in  order  to  cause  the  pubic  bones  to  come  apart,  and  so  give  room  for 
the  separation  of  the  pelvic  organs,  which  are  then  removed  altng 
with  the  akin  of  the  perineum  and  vulva.  The  bladder  is  to  be  openoJ 
and  examined.  The  vagina  is  then  cut  through  with  blunt-point^ 
scissors  along  the  middle  of  its  anterior  surface,  and  its  interior  and 
the  OS  uteri  carefully  inspected.  The  cervix  and  the  body  of  the 
uterus  are  then  cut  open  by  a  continuation  of  the  incision  into  iti' 
vagina,  and  their  interiors  carefully  examined.  The  ovaries  should 
he  opened  by  clean  cuts,  and  notes  made  of  any  corpora  lutea  that  may 
be  present, 

19.  Examnation  of  thoracic  cavity. — "The  cavities  of  the  he»rt 
fihoiild  be  examined  before  it  is  removed,  and  the  size  of  the  tricuspid 
and  mitral  orifices  should  be  tested  by  the  fingers.  After  the  re- 
moval of  the  heart,  the  mitral  and  aortic  valves  and  the  endocardium 
are  thoroughly  exposed  and  any  abnormalities  noted.  The  lung»  and 
their  pleural  surfaces  should  be  examined  previous  to  removal,  aui 
evidence  of  aeration,  collapse,  or  atelectasis  carefully  looked  for. 
The  lungs,  trachea,  larynx,  floor  of  the  mouth,  and  tongue  should  be 
removed  together,  and  submitted  to  careful  inspection. 

20.  Examination  of  cranial  cavity. — "The  brain  is  remo\'ed  in  tlip 
usual  way,  the  spinal  cord  being  cut  as  low  do^vn  as  possible,  in  order 
to  facilitate  the  subsequent  removal  of  the  remainder  of  the  ci)rd. 
The  brain  should  then  be  placed  on  its  ventral  aspect,  and  transverse 
and  vertical  sections  made  through  its  substance.  The  sectioiu 
should  not  pass  quite  through  the  brain,  so  thai  the  subdivisions  mav 
be  easily  replaced  and  held  together,  in  order  to  facilitate  the  accural* 
location  of  any  lesion  that  may  be  found. 

"The  spinal  cord  may  be  removed  either  from  the  front  by  the  u«e 
of  Schmidt's  chisels,  or  from  behind.  After  the  surface  of  the  cord 
has  been  examined,  a  series  of  transverse  sections  should  be  made  ai 
short  intervals  from  end  to  end,  in  order  to  examine  its  substance. 

21.  Joints  and  bones. — "The  first  metatarsal-phalangeal,  and  other 
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joints  should  be  opened  to  ascertain  whether  any  deposits  of  eodium 
iiri»tc  are  present  in  the  eartilages.  If  necesaary,  the  bones  should  be 
oXMiiiined  by  freeing  them  from  the  soft  parts,  and  then  making  long- 
itudinal sections  with  a  sharp  saw.  Evidences  of  rickets  and  syphilis 
flbould  be  looked  for.  When  the  examination  is  made  several  days  or 
.  lon^r  after  death,  changes  due  to  decomposition  must  be  allowed  for. 
If  the  corpse  has  been  some  months  in  the  ground  or  in  water,  the 
formation  of  adipocere  will  mask  the  normal  appearances,  and  may 
lie  niictiikfn  for  tubercular  caseation. 

22.  Ini^otnent*  to  be  lued. — ''The  operator  should  be  provided  with 
■  pair  of  scales,  a  graduated  glass  measure,  some  cloan  glass  jars,  an 
onliuary  dissecting  case,  two  pairs  of  scissors, — one  pair  sharpened 
and  tlic  other  blunt -pointed, — two  fuU-bellied  section  knives,  a  car- 
tillgv  knife,  a  saw  with  a  movable  back,  chi^tel  and  mallet,  bone-for- 
«rps.  m  pair  of  bowel  scissors,  a  blunt-pointed  bistoury,  a  straight 
Dsrrow'bladed  knife  for  removing  the  ttmgue  and  floor  of  the  month, 
and  a  knife  with  a  broad  blade  about  eighteen  inches  in  length  for 
making  sections  of  the  brain  and  other  solid  viscera.  A  packing 
oeedle  and  twine  arc  needed  for  sewing  up  the  body. 

t3.  Preservation  of  viscera  for  analysis. — "It  is  the  duty  of  the  med- 
ical man  to  secure  and  seal  vomited  matters, carefully,  as  well  aa  the 
U()iii(Ls  and  viscera  taken  from  the  body  of  the  deceased,  in  clean  ves- 
sels, and  to  affix  a  label  to  each  vessel  stating  the  nature  of  the  con- 
lenta,  the  name  of  the  deceased,  and  llie  dale  of  removal;  the  signa- 
tnre  of  the  medical  man  should  be  added  to  every  label.  This  is  neo- 
MMiy,  as  tlie  law  insists  that  proof  of  the  identity  of  the  various  ar- 
ticles should  be  forthcoming.  The  vessels  in  which  the  viscera  are 
secured  should  be  wide-mouthed  glass  jars,  which  should  be  thor- 
ouf^ly  cleaned  out  by  being  first  scoured  with  sand,  then  rinsed  with 
strong  hydrochloric  acid,  and  afterwards  washed  with  water.  No 
antiacptic  should  be  added.  The  vessels  should  be  covered  over  with 
oil-silk,  which  should  be  tied  down  and  a  seal  affixed  to  the  string. 
Calico,  linen,  and  paper  of  all  sorts  should  not  be  employed  for  cover- 
ing the  vessels,  since  these  articles  may  have  arsenic  or  lead  in  the 
dressings  that  have  been  used  in  their  preparation. 

■'The  jars  should  be  sealed  with  the  private  seal  of  the  medical  man 
who  has  made  the  necropsy.  Tliese  jars  should  lie  delivered  person- 
ally by  the  medical  man  to  a  responsible  party,  to  whom  a  list  of  the 
jan  *nd  contents  should  be  given,  a  similar  list  being  retained  by  the 
medical  examiner.     If  the  jars  and  their  contents  have  to  be  kept, 
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"SUGGESTIONS    FOB    THE    MEDICO-LEG .«.    EXAMINATION    OF   DEAD 

BODIES. 

BEPRINTED  FBOU  THE  BEQUI.ATIONS  ADOPTED  BT  THE  CBOWN  OFFICE 
AT  EDIKBL'BOU,  SCOTLA?fD,  TO  BE  OBSEEVED  IN  CRIMINAL  AID 
OTBEB  INVE8TIGATIOM8.'* 

"In  the  following  suggeationa  we  have  not  attempted  to  lay  down 
full  and  minute  instructiona  for  the  complete  examin&tioa  of  dead 
bodies  in  all  possible  medico-legal  cases;  because  such  a  plan  would 
involve  B  Btateraent  of  many  long  details,  of  which  every  medical  min 
ought  to  acquire  a  competent  knowledge  in  the  course  of  ordinsrj 
3tudy  and  practice,  and  especially  in  performing  ordinary  dissections 
for  discovering  the  signs  of  disease.  We  have  thought  it  of  more 
importance  to  confine  our  attention  to  points  which  are  of  essentinl 
consequence  in  judicial  investigations,  or  which  are  apt  to  be  neg- 
lected in  common  dissections. 

"It  will  be  remarked  that  we  propose  to  turn  the  attention  of  the 
medical  inspector  to  some  points  which  are  often  inquired  into,— 
not  by  bim,  but  by  magistrates  or  other  official  persons  not  of  the 
medical  profession,^ — such  as  the  place  where  the  body  is  found,  Jti 
position  when  first  seen,  surrounding  objects,  the  clothes,  the  history 
of  cases  of  suspected  poisoning,  and  the  existence  of  poison  in  a 
house,  etc.  This  we  have  been  led  to  do,  because  we  have  had  occa- 
sion to  observe  that  on  such  points  important  articles  of  evidence  have 
been  overlooked,  owing  to  the  absence  of  a  medical  man,  to  whom 
alone  their  importance  would  have  been  apparent.  On  the  whole. 
however,  such  matters  would  probably  be  beat  investigated  by  a  law 
officer  with  the  aid  of  a  medical  man. 

I.   Oeneral  Duties, 
"(4)  It  ia  desirable  that  the  medical  inspectors  shall  have  an  op- 


■Throiigh  thp  courtesy  of  Pri>f.  Doug- 
las Mactagan,  of  Edinburgli,  the  M>.b«- 
BOhUBettB  MediiMi-Legal  Sodcty  hna  re- 
(^vpd  B  copy  of  the  code  of  regulations 
goveroing  the  prooeedings  of  lpgs.1  and 
medico- 1 PK"!  nlTicsTs  in  Scotland,  in  their 
eriminal  and  other  invmli^ationa.  This 
code  incliidfs  an  appendix,  containing, 
amonR  other  matter,  a  seriefl  of  sugges- 
tic)n»(  for  the  medico- legal  examination 
of  dvud  bodies ;  thefte  "auggeatiana." 
prepared  by  three  Scotch  professors  and 


medical  juriata  of  distingaished  ud 
trorld-wide  reputation,  are  so  compR- 
hensive  in  their  chamcter.  nnd  are  M 
well  adapted  to  aid  Maaaachii setts  mtd- 
ical  tKnuiincra  in  the  performance  ol 
their  oflieinl  duties,  that  the  committee 
on  publications  takes  pleasure  in  ful- 
filling the  Foeiety'a  instructiona  to  re- 
print them  in  Ihia  form.  Certain 
para^aphn  not  belon^ug  to  ioxtcologf 
are  omitted. 
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lity  of  riewing  the  body  before  it  ia  undressed,  or  moved  from 
at  where  it  was  first  found.  If  the  body  has  been  previously 
or  meddled  with,  they  ought  to  inform  themselves  accurately 
its  original  position.  In  many  cases,  it  is  material  that  they 
lly  visit  the  place  where  it  was  first  seen ;  and  they  should  in- 
minutely  into  all  the  particulars  connected  with  the  removal  of 


'(5)  In  cases  where  the  body  has  been  buried,  and  disinterment 

necessary,  it  ought  not  to  be  removed  from  the  coffin  except 

Bnc«  of  the  inspectors.     In  any  case  where  subsequent  investi- 

ktions  may  involve  a  search  for  poison  in  an  exhumed  body,  one  or 

to  pounds  of  the  soil  immediately  above  the  coffin  should  be  secured 

snalysia. 

"(6)  When  a  considerable  period  has  elapsed  between  death  and 

liatermeot,  the  inspection  must,  in  all  cases,  be  proceeded  with,  al- 

jh  the  body  be  found  in  a  state  of  decay,  unless  the  inspectors 

tpositively  say  that  the  progress  of  decay  is  such  as  to  render  the 

linatioD  nugatory  in  relation  to  its  special  objects.    The  degree  of 

ay  which  will  justify  such  an  opinion  will  differ  with  a  variety  of 

timstances  which  cannot  be  properly  specified  here.     It  may  be 

ved,  however,  that,  where  injuries  of  the  bones  are  to  be  looked 

r,  or  the  traces  of  certain  poisons,  it  is  scarcely  possible  to  uaalgn 

Ae  limit  at  which  an  inspection  must  of  necessity  be  fruitless.     It  ia 

moment  to  remember  that  the  internal  organs  are  often  in  a  great 

sure  entire,  although  the  external  parts  are  much  decayed.     The 

ction,  where  the  body  ia  putrid,  will  be  rendered  less  annoying  to 

present  by  sprinkling  the  surface  of  the  body  with  a  solution  of 

lilorid  of  lime  (one  part  in  forty),  or  of  carbolic  acid  (one  part  in 

diirty);  but  none  of  these  disinfectants  should  be  applied  after  the 

Hesection  is  begun,  especially  in  cases  where  there  may  afterwards  bo 

fSi  PXAminalion  for  prisons. 

^"(7)  No  one  should  be  allowed  to  be  present  at  the  examination 
t  of  mere  curiosity ;  and  we  recommend  that  everyone  not  engaged 
m  the  inspection,  but  who  is  in  attendance  to  give  information,  or  for 
jpy  other  purpose,  and  who  may  afterwards  become  a  witness,  should 
^■nBJn  in  an  adjoining  room.  The  medical  inspector  often  furnishes 
good  le!*ts  of  the  value  of  other  evidence  in  the  case ;  and  it  is  there- 

r!  desirable  thai  the  general  witnesses  should  not  have  an  op}>ortun- 
ftf  knowing  what  is  observed  in  the  dissection  of  the  body. 
"(8}  The  exuminatiou  and  dissection  of  the  body  should  not,  if 
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possible,  be  commenced  without  sufficieut  daylight  in  prospect  to  il- 
low  tlie  whole  iDspection  to  be  made  without  artificial  light. 

"(13)  When  any  portions  of  the  body,  or  any  substances  found  in 
or  near  it,  are  to  be  preserved  for  further  examination,  they  ought 
never  to  be  out  of  the  custody  of  tlie  inspectors  or  of  a  special  law 
oiBcer.  They  must  be  locked  up  in  the  abaeuoe  of  the  person  who 
keeps  them.  When  they  are  to  be  transmitted  to  a  distance  (which 
is  to  be  done  by  the  hands  of  an  authorized  individual,  not  by  sending 
them  by  a  public  conveyance),  tlie  vessels  containing  them  should  be 
secured  and  sealed  upon  the  spot.  A  label  ought  to  be  attached  to 
each  vessel,  bearing  a  list  of  the  articles  therein  contained,  and  dated 
and  signed  by  the  inspectors.  Narrow-necked  vessels  and  bottles  may 
be  secured  by  corks  and  wax  impressed  by  a  seal ;  wide-mouthed  jais 
and  other  vessels,  if  large  corks  cannot  be  had,  are  best  secured  by 
tying  them  over  with  sheet  gutta-percha,  fortified,  if  requisite,  with 
leatJier.  It  is  important  to  observe  that  the  covers  are  securely  tied 
and  sealed,  so  that  the  coverings  cannot  be  removed  and  replaced  with' 
out  either  cutting  the  strings  or  breaking  the  seals. 
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III.  External  Aspect  and  ExamtTiation  of  the  Body. 

"(16)  The  importance  of  the  external  examination,  and  the  par- 
ticulars to  be  chiefly  attended  to  in  performing  it,  will  vary  in  differ- 
ent cases  with  the  probable  cause  of  death.  It  comprehends  an  ex- 
amination :  1.  Of  the  position  of  the  body  when  found,  as  well  as  of  all 
external  injuries  or  marks  presented  by  it.  2.  Of  the  vicinity  of  the 
body,  with  a  view  to  discover  the  objects  on  which  it  rested,  or  from 
or  upon  which  it  may  have  fallen;  marks  of  a  struggle;  signs  of  the 
presence  of  a  second  party  about  the  time  of  death  or  after  it;  weap- 
ons or  other  objects,  the  property  or  not  the  property  of  the  de- 
ceased ;  the  remains  of  poisons ;  marks  of  vomiting ;  and  where  marks 
of  blood  are  of  importance,  and  doubts  may  arise  as  to  their  really 
being  blood,  tiie  articles  presenting  them  must  be  preserved  for  fur 
ther  examination.  3.  Of  the  dress,  its  uature  and  condition,  stains 
on  it  of  mud,  sand,  or  the  like,  of  blood,  of  vomiting,  of  acids  or  other 
corrosive  substances;  marks  of  injuries,  such  as  rents  or  incisions. 
Where  injuries  have  been  inflicted  on  the  body,  care  should  be  taken 
to  compare  the  relative  position  of  those  on  the  body  and  those  on  the 
clothes;  and  where  stains,  apparently  from  poison,  are  seen,  the 
stained  parts  are  to  be  preserved  for  analysis.  4,  Of  ligatures,  their 
material  and  kind,  as  throwing  light  ou  the  trade  of  the  person  whn 
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■ppiieil  them,  tlie  possibility  or  imposaibiUty  of  the  deceased  having 
applied  them  himself,  their  sufficiency  for  accompliahing  tljeir  ap- 
parent purpose,  etc 

"(17)   Inapectora  will  commence  the  examination  of  the  body  itself 

by  sar^vying  the  external  surface  and  openings.     Before  cleaning  it, 

ihey  will  examine  it  on  all  sides,  not  neglecting  the  back,  as  is  often 

done,  and  look  for  marks  of  mud,  blood,  ligatures,  injuries,  stains 

from  acids  and  the  like,  foreign  bodies,  or  injuries  within  the  natural 

openings  of  the  body,  namely,  the  mouth,  nostrils,  ears,  anus,  vagina, 

and  urethra.     If  there  are  impressions  of  finger  marks,  they  will  con- 

nder  which  hand  produced  them.     If  lliere  be  any  doubt  about  stains 

being  blood,  the  skin  presenting  them  must  be  preserved  for  analysis. 

If  there  he  acid  stains,  or  other  probable  remains  of  poison,  or  any 

foreign  matter,  the  nature  of  which  may  require  to  be  determined  by 

ualyBia,  these  must  also  be  preserved.     The  ordinary  places  for  the 

impresHions  of  ligatures  are  the  neck,  the  wrists,  the  ankles,  and  the 

"list     The  degree  of  warmth  of  the  irunk  and  extremities,  the  pres- 

(906  or  absence  of  cadaveric  rigidity,  and  whether  it  exists  equally  in 

dit  upper  or  lower  extremities,  should  be  noted  in  this  stage  of  the 

ptDceedings;  in  other  cases,  the  progress  of  putrefaction,  as  indicated 

li;  the  odor  of  the  body,  the  looseness  of  the  cuticle,  the  color  of  the 

Us  and  Uie  formation  of  dark  vesicles  on  it,  the  evolution  of  air  in 

tbi  cellular  tissue,  the  alteration  of  the  features,  the  softness  of  the 

noKles,  the  shriveling  of  the  eyes,  the  looseness  of  the  hair  and  nails. 

"(18)  In  tliia  part  of  the  examination,  it  will  sometimes  be  noces- 

WT  to  obeerve  the  particulars  by  which  the  body  may  ho  identified. 

Tbote  are  numerous ;  but  the  most  important  are  the  stature,  the  de- 

pWttf  ploinpnesd,  the  size  and  form  of  the  nose  and  mouth,  the  color 

<t  the  eye*  and  hair,  the  state  of  the  teeth,  warta,  nsevi,  deformities, 

Mn  of  old  abscesses,  ulcers,  and  wounds. 

"(19)  The  bixly  is  next  to  be  washed,  if  necessary,  and  the  hair  of 
4a Wd  ahaved,  or  at  least  cl<»^ely  cut;  and  a  thorough  examination 
«(tl»  whole  integuments  is  to  be  made.  At  this  stage,  the  inspectors 
*iD  look  |Mrticuliirly  for  the  appearance  of  lividity,  noting  its  chief 
Mtutd  ita  relation  to  the  posture  in  which  the  body  was  found ;  for 
■pNOOtM  on  the  akin  of  objecti^  on  which  it  had  rested;  for  marks 
diajario*,  more  especially  contusions,  taking  care  to  ascertain  their 
Nllaatan  by  making  incisions  through  the  skin;  for  marks  of  dis- 
Ma,aaeli  m  eruptions,  ulcers,  and  the  like;  for  marks  of  burning: 
fcr  Diarku  of  cowealed  punctures  in  the  nostrils,  mouth,  external 
■faaiaf  of  tbe  ears,  the  eyes,  the  nape  of  the  neck,  the  armpib^,  tlie 
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anufl,  tbe  vagina,  aod  beneath  the  mammte  or  ecrotum;  in  infants, 
also  in  tbe  fontanellea  and  the  whole  courae  of  the  spine.  At  tliit 
alage,  woiinda  and  other  injuries  ahouM  be  carefully  examined  at- 
eording  to  the  directions  given  in  Division  V.  infra.  Where  the  in- 
jury may  have  caused  loss  of  blood,  the  presence  or  absence  of  pallor 
in  the  skin,  lining  membrane  of  the  mouth  and  the  gums,  ought  to  be 
noted. 

IV,  Dissection  or  InienuH  Examivation  of  ihe  Body. 

"(20)  In  commencing  the  dissection  of  the  body,  it  must  be  laij 
down  aa  an  invariable  rule  that  all  the  great  cavities  should  be  ex- 
amined, and  also  every  important  organ  in  each,  however  dislinullv 
the  cause  of  death  may  aeem  to  be  indicated  in  one  of  them.  It  is 
right  to  examine  tbe  cavity  of  the  spine,  and,  at  all  events,  its  upper 
portion,  in  any  case  where  an  unequivocal  cause  of  death  has  not  been 
discovered  elsewhere. 

"(22)  Tbe  inspectors  should  begin  with  that  cavity  over  which 
there  is  a  wound,  or  other  mark  of  injury.  Or,  if  there  be  an  injury 
on  the  extremities,  the  dissection  ought  to  commence  there.  In  the 
absence  of  any  such  guide,  that  cavity  should  be  taken  first  where  thp 
circumstances  of  death,  so  far  as  they  are  ascertained,  may  lead  the 
inspectors  to  expect  unusual  appearances.  In  other  cases  it  is  best 
to  lay  open  tbe  chest  and  abdomen,  to  take  a  general  survey  of  the 
parts  exposed  without  disturbing  them  materially;  or  to  proceed  to 
the  head,  which  may  be  examined  thoroughly  in  the  first  instance: 
afterwards  to  examine  carefully  the  chest  and  belly;  and  the  spine 
may  be  reserved  till  the  conclusion.  Wherever  unusual  appearances 
are  discovered  in  tbe  first  cursory  survey,  tbe  anatomical  examination 
ought,  in  general,  to  be  begun  there. 

"(29)  It  is  necessary  to  examine  the  pharynx  and  gullet,  the 
larynx,  trachea,  and  its  greater  ramification,  tbe  lungs,  the  heart,  and 
Ibe  great  vessels  with  particular  care,  because  here  are  most  fre- 
quently found  the  causes  of  sudden  natural  death.  In  examining  the 
heart,  each  auricle  and  each  ventricle  ought  to  be  laid  open  by  an  in- 
dependent incision  of  its  parietes,  and  this  should  not  intersect  any 
of  tbe  valvular  openings  of  the  septum  cordis. 

"(31)  In  inspecting  the  organs  in  the  chest,  a  cursory  examina- 
tion should  be  first  made  by  turning  them  over,  ascertaining  the  na- 
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ttire,  and  measiiring  tbe  quantity  of  effused  fluids,  feeling  for  tumorg 
or  other  di^aaes,  and  opeuing  the  pericardium  lo  obtain  a  view  of  the 
heart.  The  most  convenient  course  to  pursue  next  is,  without  mov- 
ing the  heart  from  its  place  to  laj  open  its  several  cavities,  in  order 
to  judge  of  the  quantity  and  state  of  the  blood  in  biith  sides  of  that 
OTgAB,  and  then  to  remove  the  whole  organs  in  the  chest,  namely,  the 
Inn^s,  heart,  and  gullet,  together  with  the  parts  dissected  downward 
from  the  throat,  in  one  mass,  and  to  examine  them  in  detail  on  a 
table.  But  previously  a  ligature  should  be  applied  on  the  gullet,  just 
above  tlie  cardiac  orifice  of  the  stomach. 


VT.  Examination  in  Cases  of  Poisoning, 

"(42)  In  examining  a  body  in  a  case  of  suspected  poisoning,  tbe 
inspectors  should  begin  with  the  alimentary  canal  first,  tying  a  liga- 
ture round  the  gullet  above  the  cardiac  orifice  of  the  stomach,  and  two 
^  round  its  pyloric  end:  then,  removing  the  stomach  and  whole  intes- 
tines; next,  dissecting  out  the  parts  in  the  mouth,  throat,  neck,  and 
Bt  in  one  mass;  and,  finally,  dissecting  the  gullet,  with  the  parts 
It  the  throat,  from  Uie  other  organs  of  the  cheat     The  several 
rportioDs  of  the  alimentary  canal  may  then  be  examined  in  succession. 

"(44)  The  medical  inspectors  may  afford  most  important  aid  to 
the  law  ofiicera  in  investigating  the  history  of  cases  of  supposed  poi- 
soning. For  this  purpose  minute  inquiry  should  be  made  into  the 
ayroptoras  during  life,^their  nature,  their  precise  date,  especially 
in  relation  to  meals  or  the  taking  of  any  suspicious  article,  their  pro- 
gressive development,  and  the  treatment  pursued.  It  is  impossible 
to  be  too  cautious  in  collecting  such  information;  and,  in  particular. 
gtttt  care  must  be  taken  to  fix  the  precise  date  of  the  first  invasion 
of  the  symptoms,  and  the  hours  of  the  previous  meals.  The  same 
care  is  required  in  tracing  the  early  history  of  the  case,  when  the 
inspector  happens  to  visit  the  individual  before  death;  and,  if  sus- 
icions  should  not  arise  till  his  attendance  has  been  going  on  for  some 
time,  he  ought,  subsequently  lo  such  suspicions,  to  review  and  correct 
the  information  gathered  at  first,  especially  as  to  dates.  AJI  facts 
tbns  obtained  should  be  committed  to  writing. 

"(45)  Besides  inspecting  the  bodies  and  ascertaining  the  history 
of  the  case,  the  inspectors  may  afford  valuable  assistance  to  the  law 
i^cers  in  searching  for  suspicious  articles  in  the  house  of  tbe  de- 
oeaced.    These  are  suspected  articles  of  food,  drink,  or  medicine ;  the 
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vessels  in  which  they  have  been  prepared,  or  afterwards  contained; 
the  family  stores  of  the  articles  with  which  suspected  food,  etc.,  ap- 
pear to  have  been  made.  All  auch  articles  must  be  secured  accord- 
ing to  the  rules  in  section  13  for  preserving  their  identity.  In  this 
examination  the  body,  clothes,  bedclothes,  floor,  and  hearth  should  not 
be  neglected,  as  they  may  present  traces  of  vomited  matter,  acids 
spurted  out  or  spilled,  and  the  like. 

"(48)  The  whole  organs  of  the  abdomen  must  be  surveyed,  but 
particularly  the  stomach  and  whole  tract  of  the  intestines,  the  liver, 
apleen,  kidneys,  bladder,  and,  Jn  the  female,  the  uterus  and  ita  ap- 
pendages. The  intestines  should  in  general  be  alit  up  throughout 
their  whole  length ;  and  it  should  be  remembered  that  the  most  fre- 
quent seat  of  natural  disease  of  their  mucous  membrane  is  in  the 
neighborhood  of  the  ileociecal  valve,  and  that,  next  to  the  stomach, 
the  parts  most  generally  presenting  appearances  in  cases  of  poisoning 
are  the  duodenum,  upper  part  of  the  jejunum,  lower  part  of  the 
ileum,  and  rectum, 

"(61)  The  stomach  and  intestines  should  be  taken  out  entire,  and 
their  contents  emptied  into  separate  bottles.  If  the  stomach  or  part 
of  the  intestines  preseuts  any  remarkable  appearance,  examination 
may  be  reserved,  if  convenient,  till  a  future  opportunity ;  but  in  everv 
instance,  it  must  be  preserved  and  carried  away,  as  it  may  itself  be 
an  important  article  for  analysis.  The  throat  and  gullet  may  be  ex- 
amined at  once,  and  preserved  with  their  contents,  which,  if  abun- 
dant, may  be  kept  apart  in  a  bottle.  In  addition  to  the  alimentary 
canal  and  ita  various  contents,  portions  of  tbe  solid  organs  of  the  body 
ought  to  be  secured  for  analysis.  The  most  important  are  the  liver, 
spleen,  and  kidneys.  A  part  of  the  liver,  at  least  a  fourth  part, 
should  be  secured  in  every  case  of  supposed  poisoning;  and  in  cases 
where  the  fatal  illness  has  been  of  long  duration,  and  therefore  only 
(races  of  the  poison  may  remain  in  the  body,  the  whole  liver,  the 
spleen,  and  both  kidneys  should  be  secured.  A  portion  of  the  blood- 
especially  when  the  odor  of  any  volatile  poison  is  perceived,  should  be 
at  once  put  into  a  bottle,  closed  by  a  good  cork  or  stopper. 


R.  Christison. 

James  Syme. 

Douglas  Maclagan. 

26.  Rigor  mortis  or  cadaveric  rigidity. —  Rigor  mortis  or  cadaveric 

rigidity  is  due  to  a  post-mortem  irritability  inherent  in  the  muscles. 
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Uie  effect  of  which  is  to  produce  a  firm  and  continuoua  eontraction  in 
their  length ;  usuall^v  the  contraction  first  commences  in  the  muscles 
of  (Jie  jaw  and  thence  extends  downwnrda.  In  the  more  robust  indi- 
viduals this  cadaveric  rigidity  gets  id  earlier  than  in  those  who  have 
died  from  a  long  and  lingering  illness. 

It  is  not  reasonable  to  attempt  to  lay  down  any  specific  rules  which 
govern  either  the  early  appearance  of  this  post-mortem  sign,  its  dura- 
tion, or  its  time  of  disappearance.  It  is  still  more  unreasonable  to 
attach  any  very  great  specific  value  to  the  time  of  its  appearance,  its 
duration,  or  time  of  disappearance  after  death  as  a  means  of  determin- 
ing the  kind  of  poison  used  for  destroying  life.  In  spite,  however, 
of  this  view  of  the  question,  the  conditions  of  cadaveric  rigidity  have 
■  certain  circumstantial  value  in  connection  with  symptoms  which  pic- 
oede  death  by  poison.  In  general  terms  this  statement  should  be  al- 
lowed, viz.,  that  the  appearance  of  post-mortem  rigidity  depends  upon 
the  inherent  irritability  of  the  muscular  tissue.  When  death  has  been 
preceded  by  violent  exercise  of  this  inherent  muscular  irritability, 
die  post-mortem  rigidity  sets  in  early  and  lasts  but  a  short  time,  be- 
cause the  muscular  irritabili^  has  been  more  or  less  exhausted.  By 
»ay  of  illustration  the  following  observation  was  made  by  the 
writer:'*  A  brakeman  who  had  been  in  muscnlnr  activity  just  be- 
fore death,  and  was  coupling  together  two  railroad  coaches  having  plat- 
forms of  unequal  height,  was  suddenly  compressed  by  the  backward 
motion  of  the  engine.  Judging  by  the  circumstances,  the  platform  of 
the  forward  car  struck  him  in  front  just  below  tJie  diaphragm,  whilst 
the  platform  of  the  other  car  struck  his  back  about  four  inches 
higher.  Death  was  instantaneous.  "I  arrived  about  twenty  minutes 
jtfler  the  accident,  and  found  the  body  of  the  man  (which  had  been 
diaengaged  from  the  position  of  the  accident  at  the  time  of  the  compres- 
non)  lying  upon  its  back  in  a  state  of  commencing  post-mortem  rigid- 
ity." The  muscular  rigidity  was  only  present  in  the  head  and  trunk, 
not  yet  having  reached  the  lower  port  ions  of  the  body,  though  six  hours 
afterwards  the  whole  muscular  system  was  in  a  state  of  strong  contrac- 
tion. When  first  seen  after  the  accident,  the  right  arm  was  extended  up- 
wards in  a  state  of  semiflexion,  and  the  left  arm  was  stretched  out  from 
the  body,  slightly  flexed  at  the  elbow  joint,  in  fact,  in  just  the  position 
aaenmed  for  dropping  the  connecting  piu  into  its  socket  with  one  hand, 
while  the  other  was  held  up  to  signal  the  conductor  when  the  car  was 
bonecled.   This  single  observation  illustrates  the  question  of  an  early 

'  lt«port«l  tn  Borton  Med.  and  Surg, 
Prr.   4.    1873. 
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appearance  of  post-mortem  rigidity,  which  is  sufficientlv  common  iu 
military  surgery/''^  especiallj  after  wounds  apparently  instantaneoual; 
fatal,  as  of  the  head  and  heart.  Dr.  Brinton  remarks:  "I  have  seen 
bodies  rigid  in  their  last  attitude,  twenty-four,  forty-eight,  and  in 
one  instance  sixty,  hours  after  death.  M.  Armand,  at  Magenta,  sau 
this  rigor  twenty-four  hours,  and  M.  Perier,  at  Alma,  forty-eigbl 
hours,  after  death.  The  fact  of  the  prolonged  continuance  of  this 
rigor  would  seem  to  militate  against  the  idea  of  its  tetanic  nature,  aDil 
of  its  being  followed  in  turn  by  flexibility  and  by  rigor  mortis  proper." 
On  the  other  hand,  probably  from  observations  made  upon  pereons  and 
animals  killed  only  by  poisons,  M.  Tardieu^*  is  misled  into  making 
the  supposition  that  convulsifying  poisons  induce  a  specific  effect 
upon  the  time  of  appearance  and  permanence  or  duration  of  posl- 
mortem  rigidity,  while  those  which  relax  the  muscular  system  before 
deatli  have  a  contrary  effect 

In  reference  to  this  question  we  again  quote  from  Dr.  Vivian 
Poore:  ''Rigor  mortis  is  due  to  the  coagulation  of  muscle  plasma. 
As  a  rule  the  muscles  remain  in  tlie  position  in  which  they  were  tl 
death.  But  that  is  not  quite  true,  .  .  ,  The  time  of  onset  of 
the  rigor  mortis  varies,  but  as  a  rule  it  is  said  to  begin  five  to  six 
hours  post  mortem.  But  this  is  so  variable  that  there  can  be  no  mle 
at  all.  Beginning,  as  a  rule,  in  the  jaw,  it  spreads  to  the  face,  neck, 
trunk,  and  limbs.  It  would  appear,  practically,  that  the  time  of  the 
onset  of  rigor  mortis  bears  a  direct  ratio  to  the  irritability  of  the 
muscle  at  the  time  of  dealli.  If  tlie  muscle  is  in  good  condition,  with 
its  normal  irritability,  rigor  mortis  sets  in  slowly ;  if  the  muscle  is  ei- 
hansted,  rigor  mortis  sets  in  early.  Now,  in  persons  who  die  while 
undergoing  great  muscular  exertion,  the  muscles  are  fixed  somctinie* 
at  the  moment  of  deatJi  apparently.  Whether  this  be  precisely  analo- 
gous to  rigor  mortis,  or  whether  it  be  a  spasm  oc<:urring  at  death  which 
continues  until  that  spasm  is  fixed  in  rigor  raorlis,  is  a  debated  point. 
As  a  practical  fact,  when  the  muscles  are  exhausted  by  excessive 
work  at  the  moment  of  death,  rigor  mortis  or  cadaveric  spasm  come- 
on  instantly.  The  hare  which  has  been  coursed  to  deatli  stiffens  very 
quickly  because  the  muscles  are  exhausted,  and  rigor  mortis  sets  in 
immediately  and  passes  off  quickly.  The  coursed  hare  may  therefore 
be  eaten  by  ihe  epicure  earlier  than  a  shot  hare,  because  it  ia  fit  to  eat 
earlier.     So,  also,  on  the  field  of  battle  after  forced  marches,  or  when 

■  See    an    inUresting    communipation    Violent  Death,"    hj    Jolin    B.    Brinton, 
on  "lni>tHntaneoii9     Ripor     aa    the    Oc-    Am,  Jour,  of  Med.  Sci.  Jan.  1S70. 
cttsionat  AccompanimeDt  of  Sudden   and        "Op,  cit. 
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•  aun  is  killed  while  fightiug  for  dear  life,  and  putting  forth  a  quite 
onasaal  amount  of  muscular  energy,  it  is  found  that  he  remains  fixed 
in  the  position  in  which  he  was  when  he  was  killed.  That  is  appar- 
ently due  to  the  esertjon,  and  poaaiblj  also  to  the  position  in  which  ho 
was  when  killed.  A  man  shot  through  the  head  is  very  often  fixed  in 
the  position  in  which  he  fell,  and  I  lake  it  the  evidence  is  perfectly 
good  that  soldiers  have  been  found  grasping  the  rifle  and  in  the  poai- 
tion  adopted  for  firing,  perhaps  in  readiness  to  shoot  over  au  earth- 
work. There  is  a  case  which  comes  from  Germany  of  a  man  who  got 
OQt  of  a  train  at  a.  railway  junction,  and  went  across  the  tracks  to  the 
refrcehment  room;  he  came  out  of  the  refreshment  room  with  a 
sausage  in  one  hand  and  a  sandwich  in  the  other,  and  on  going  back 
to  ilie  carriage  his  head  came  between  the  buffers  of  opposing  car- 
riag«^,  and  he  was  killed  instantly.  When  an  examination  was  made, 
the  sausage  and  the  sandwich  were  tightly  grasped  in  the  bands. 
That  was  due  to  some  spasm  of  the  muscles  caused  by  the  shock  to  the 
brain.  So  it  happens  sometimes  in  death  from  lightning  that  rigor 
mortis  comes  on  suddenly.  The  sooner  rigor  mortis  comes  on  the 
tofmuT  it  passes  off;  that  is  the  rule.  John  Hunter  came  to  the  con- 
elnaion  that  in  death  from  lightning  rigor  mortis  did  not  set  in.    The 

rson  for  that  belief  was  probably  that  it  set  in  early  and  passed  off 
ly,  and  at  the  time  of  inspection  it  had  ceased.  And  so,  when  pa- 
tients die  of  exhausting  diseases,  with  presumably  little  muscular  ir- 
ritability left,  the  rigor  mortis  sets  in  early  and  passes  off  early. 
That  is  one  of  the  difficulties  with  people  who  die  gradually.  In 
those  cases  rigor  mortis  either  does  not  come  on,  or  it  is  badly  de- 
veloped and  passes  ofli  quickly,  and  the  people  think  that  the  body  is 
apt  dead  because  it  has  not  got  stiff.  ...  I  must  remind  you  that 
Bter  excessive  exercises, — we  all  must  have  experienced  it  after  a 
walk  of  unusual  length, — when,  after  a  rest,  we  rise  to  continue  our 
journey,  our  walking  is  labor  and  sorrow,  because  the  muscles  are  all 
•tiff.  ...  Yon  know  that  when  we  are  very  intent  upon  some- 
things we  put  forward  an  enormous  amount  of  muscular  power,  very 
much  more  than  is  necessary.  This  probably  occurs  in  battle.  When 
■  muscle  is  severed  from  the  nerve  centers,  rigor  mortis  is  alow  in 
eoming  on." 

For  an  explanation  of  the  cause  of  rigor  mortis,  or  cadaveric  rigid- 
ity, we  quote  from  Dr.  Luff  :•*"  "Experiment  shows  that 
the  teat  of  rigor   mortis  is  in  the   muscles,  for   the   rigidity  disap- 

ini  on  their  division.     During  the  stage  of  rigor  mortis  the  muscles 
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retain  the  precise  position  they  occupied  at  the  time  that  ligidity  su- 
pervened. The  cause  of  the  rigidity  is  the  coagulation  of  the  myosin, 
or  muscle  fibrin  within  the  sarcolemma  of  the  muscular  fibers.  WitH 
i-egard  to  the  actual  causation  of  the  coagulation  of  the  myoain,  one 
view  that  has  long  held  is  that  it  is  effected  by  means  of  weak  acid*. 
Sarcolactic  acid  is  being  constantly  formed  during  life,  and  as  con- 
stantly removed  from  the  muscles  and  neutralized  hy  the  blood  circu- 
lating through  them;  but  after  death,  during  the  period  of  life  tiat 
remains  to  the  muscles,  and  while  tbey  are  still  flaccid  and  contractile, 
acid  products  continue  to  form  and  accumulate  in  the  muscles,  so  that 
the  muscles  in  a  condition  of  rigor  mortis  have  a  strong  acid  reaction, 
due  to  the  presence  of  sarcolaetic  acid,  and  possibly  also  of  glyoero- 
phosphoric  acid.  The  rigidity  of  the  muscles  exists  in  two  slagw,— 
nn  early  stage  and  a  later  one;  time  simply  determining  the  lapse  i>f 
the  former  into  the  latter.  In  the  early  stage  of  rigidity  the  myosin 
is  only  partially  coagulated ;  and  if,  while  the  muscle  is  in  this  stage, 
fresh  arterial  blood  is  made  to  flow  through  its  vessels,  the  semi- 
coagulated  myoain  is  dissolved,  and  it  is  then  found  that  the  muscles 
are  still  irritable  to  electrical  stimuli  (Brown-Scquard).  The  latter 
stage  is  due  to  the  complete  coagulation  of  the  myosin ;  and  when  this 
stage  is  reached,  there  is  a  permanent  loss  of  irritability  of  muscles  to 
electrical  or  mechanical  stimuli." 

The  literature  of  the  action  of  poisons  on  rigor  mortis  is  vohiminoiu 
and  contradictory,*'  and  opinions  based  upon  conclusions  vouchsafed 
by  French  authorities  should  be  taken  with  great  caution,  and  onlv 
after  careful  study  of  the  facts  related  by  tliem  in  support  of  these 
conclusions. 

M.  Rondeau'^  draws  from  his  own  experiments,  which  seem  wdl 
founded  and  carefully  performed,  the  following  conclusions: — 

"lat.  Contrary  to  the  opinion  of  Hunter,  muscular  rigidity  occurs 
after  death  by  lightning;  its  appearance  and  duration  are  very  varia- 
ble. 

"2d.  Chloroform,  whether  by  its  introduction  into  the  stnmacb  or 
lungs,  appears  to  prolong  the  duration  of  rigor  mortis,  though  It  has 
no  apparent  influence  upon  its  production. 

"3d,  Phosphorus  has  no  definite  action  upon  the  conditions  of 
rigor  mortis.^* 
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"4th.  Morpliin  and  laudanum — no  facte  worthy  of  note. 

"5th.  Cyanid  of  potassium  appears  to  have  a  de^ite  effect  upon 
the  time  of  appearance  and  duration  of  post-mortem  rigidity."  It 
usually  appears  in  a  few  hoiirs,  and  peraists  for  two  or  tliree  days.*" 

"6tli.  Arsenic  does  not  modify  post-mortem  rigi'lity. 

"7tli.  Oxalic  acid  apparently  hastens  the  appearance  of  rigidity, 
which  is  preserved  for  a  relatively  long  time." 

Sth.     .     .     .     Does  not  relate  to  the  question  of  rigidity. 

"9th.  Salicylate  of  sodium  apparently  causes  the  early  appearance 
and  a  very  rapid  disappearance  of  rigor  mortis. 

"10th.  Sulphate  of  quinine,  according  to  Niderkom,  causes  an 
early  and  somewhat  prolonged  appearance  of  rigor  mortis,  during 
which  decomposition  rapidly  goes  on." 

11th  and  12th  have  no  conclusive  bearing  upon  this  subject. 

"13th,  Death  by  drowning  does  not  modify  rigidily. 

"14th.   A  fetus  bom  dead  is  in  a  state  of  muscular  rigidity."" 

We  would  refer  our  readers  to  the  detailed  descriptions  on  the  ac- 
tion of  each  poison  for  any  known  influence  it  may  possess  relative  to 
the  hastening  or  retarding  effects  upon  the  period  of  post-mortem  or 
cadaveric  rigidity. 

With  regard  to  the  natural  diaappearance  of  rigor  mortis,  we  would 
only  venture  the  remark  that  we  should  not  expect  this  to  occur  until 
after  the  setting  in  of  the  ordinary  post-mortem  putrefactive  changes 
in  the  animal  tissuns. 

27.  Sources  of  error  arising  from  natural  changes  in  the  body  after 
death,  in  ^neral. —  Having  thus  shown  the  chief  means  of  distinction 
between  the  effects  of  poison  and  of  some  of  the  natural  diseases  to 
which  the  human  frame  is  subject,  it  only  remains  for  us  to  point  out 
some  sources  of  error  to  which  the  natural  changes  taking  place  in  the 
Iiody  after  death  may  give  rise.  This  important  subject  is  one  which 
has  received  but  little  attention  at  the  hands  of  medical  jurists,  but 
there  can  he  no  doubt  that  the  natural  appearances  of  those  parts  of 
the  body  usually  inspected  after  death,  where  poisoning  has  been  at- 
tempted or  is  alleged,  are  often  mistaken  for  pathological  changes  in- 
duced by  the  administration  of  poison.  Since  the  publication  of  the 
first  edition  of  this  work,  the  knowledge  by  pathologists  of  the  marks 
of  disease,  as  distinct  from  those  due  to  natural  post-mortem  appear- 
ances, has  become  so  well  established  that  the  medical  witness,  whether 

^T    "Sp*  also  n   pnprr  piililishpd   by   the  nbove  author  nnJe  under  variable  con- 
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he  be  a  trained  expert  or  a  well-qualified  practitioner,  ought  to  be  »ble 
to  show  clearly  whether  the  post-mortem  appearances  in  a  giren  esse 
are  natural  or  abnormal,  whether  due  to  natural  cauaea  or  the  marki 
of  disease:  the  post-mortem  appearances  due  to  natural  causes  would 
not  be  likely  to  mislead  in  an  inveatigation  of  cases  of  suspected  poi- 
soning. 

Among  later  writers,  Dr.  Luff""  stales  that  "the  cooling  of  the  bcMJj 
after  death  depends  upon  the  following  causes: — 

"(1)   The  cessation  of  certain  chemical  processes  in  the  body. 

"(2)  On  radiation  of  heat;  thus,  a  body  will  coo]  more  rapidly  in 
the  open  air  than  in  a  dwelling,  more  rapidly  on  the  floor  than  in  bed, 
more  rapidly  in  a  large  apartment  than  in  a  small  one. 

"(3)  On  the  conduction  and  convection  of  heat  by  the  medium  or 
substance  in  contact  with  the  corpse;  for  instance,  a  body  will  cool 
more  rapidly  in  water  tian  in  air,  provided,  of  course,  the  water  ii 
cold ;  more  rapidly  if  naked  than  if  covered  with  clothing;  more  rap- 
idly in  the  case  of  a  lean  or  emaciated  body  than  in  the  case  of  a  fatot 
corpulent  one." 

The  lengfh  of  time  elapsed  after  death  of  murdered  persons  may 
form  an  important  link  in  establishing  the  criminality  of  the  accused 
murderer.  The  case  reported  by  Taylor,  of  the  murder  of  Mrs.  Gard- 
nr-r,  is  a  case  in  point  The  time  after  death  was  a  point  of  import- 
ance. The  husband  of  the  woman  was  accused  of  having  caused  her 
death.  Her  body  when  foiind  was  lying  on  the  floor,  covered  wiiL  t 
flannel  petticoat  and  a  chemise.  The  upper  limbs  were  cold  and  rigid, 
and  the  tnink  was  cold.  The  only  warmth  was  in  the  abdomen, 
which  was  due  to  the  woman's  pregnancy.  The  prisoner  was  aliscnt 
from  home  four  hours.  Proof  was  given  that  the  woman  had  l*eii 
dead  more  than  four  hours,  probably  fen  hours  (»  more.  Counsel 
for  the  prisoner  contended  that  the  body  might  have  become  cold  and 
stiff  within  the  four  hours  that  the  prisoner  was  away  from  home,  in 
order  to  establish  his  innocence.  The  jury  declared  otherwise  and 
Gardner  was  convicted. 

28.  Condition  of  the  skin. —  Usually  the  surface  of  the  body  cook 
slowly,  corresponding  with  that  of  the  surrounding  air,  in  from  fifteen 
to  twenty  hours  after  death.  The  exceptions  to  this  rule  depend  upon 
circumstances;  such,  for  instance,  as  when  the  body  is  covered  b? 
clothing,  or  left  naked  with  the  surface  exposed :  or  when  death  re- 
sults from  certain  di.seasea,  such  as  cholera,  yellow  fever,  rheumatic 
fever,  smallpox,  cerebro-spinal  meningitis,  strychnin  poisoning,  let- 
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iiu,  9ome  brain  diseii.4G3,  and  injuries  to  the  brain  substance.  In 
/fptt  of  these  instances  tills  unnatural  poat-mortein  rise  of  temperature 
wiB  be  due  to  cbeinipal  changes  in  the  body  risstiea,  which,  starting 
just  before  the  death  on  account  of  active  chemical  detruiupoaitions, 
cause  tlie  result  of  heat,  and  will  continue  afler  death  has  set  in. 
This  action  may  be  increased  by  the  active  apaams  of  muscular  con- 
Iraction  which  are  especially  illustrated  in  strychnin  poisoning;  this 
miucular  contraction  is  associated  with  the  evolution  of  certain  or- 
ganic acids  being  produced  as  the  result  of  all  muscular  contractility; 
line  of  these  acids  we  have  before  mentioned  under  the  name  of 
^arcolactic  acid,  Tvhicb  is  the  result  of  chemical  action  as  a  conse- 
quence of  this  muscular  contraction. 

According  to  the  best  obser\'ers,  the  rate  of  cooling  of  the  body  after 
dctttli  is  greater  during  the  first  jioriod  under  similar  conditions — i" 
to  5*  or  more  per  hour — than  during  the  last  period,  when  it  may  be 
•mly  a  fraction  of  a  degree  per  hour.  If  the  question  of  determining 
lb*"  liniG  elapsed  after  death  is  important  in  any  medico-legal  inquiry, 
the  observer  should  invariably  test  the  bodily  temperature  by  means 
of  thermometers  placed  in  the  armpit  and  inside  the  rectum.  It  must 
b<r  n-membered  that  the  rate  of  cooling  of  the  dead  body  will  be  in- 
fluenced very  much  by  the  difference  between  the  temperature  of  the 
hotly  and  that  of  the  surrounding  medium.  It  is  a  well-known  fact 
that,  after  death  from  some  of  the  above-named  diseases,  the  bodily 

nipcrature  may  even  rise,  as,  for  instance,  in  cholera  to  113°  F. 

There  Js  a  case  recorded,  in  the  year  18S9,  in  the  London  Lancet. 
of  a  patient  who  died  from  an  attack  of  uremia  and  a  one-sided 
paralysis,  and  who  had,  just  previous  to  death,  received  hypodermic 
inje^'tions  of  pilocarj)in,  followed  by  sweating.  Nothing  imusual 
was  discovered  for  a  few  hours  after  death,  during  which  time  the 
body  was  washed  and  covered  with  sheets.  Post-mortem  diacolora- 
tious  were  observed  sixteen  hours  after  death,  and  the  sheets  and  bed- 
ek>tbe«  were  saturated  with  sweat,  which  continued  for  eight  hours; 
pnrvioiis  to  this  sixtmn  hours,  the  surface  of  the  body  was  as  usual 
after  death. 

89.  Color  of  the  ildn. —  In  or<ier  to  obtain  a  definite  knowledge  of 
the  complexion  of  Uie  skin,  the  surface  should  be  clean.  The  effects 
doe  ti>  atmospheric  exposure  during  life  will,  of  course,  be  apparent 
in  those  parts  not  ordinarily  protected  by  clothing.  A  peculiar  bronze 
hae.  even  if  it  extends  to  the  mucous  surfai'es,  does  not  always  indi- 
cate disease  of  the  suprarenal  capsules,  commonly  known  under  the 
name  of  "Addison's  disease,"  and,  therefore,  no  conclusion  should  be 
drawn  from  ibe  color  of  the  skin  only ;  it  may  be  yellow-colored  from 
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the  preaence  of  the  bile  in  the  circulation  during  life,  and  "if  tbe 
jaundice  be  of  long  duration  and  very  intense,  the  discoloration  msy 
be  dark-yellow  or  even  nearly  black."*'  The  use  of  nitrate  of  ailrer 
aa  a  medicine  during  life  produces  a  grayiah  or  slate-colored  com- 
plexion. A  wnxy-ye!Iow  color  of  the  skin  indicates  a  state  of  anemia 
during  life,  or  may  be  the  result  of  hemorrhage  before  death,  or  of 
blood  poisoning  from  an  abscess  or  other  definite  disease. 

The  changes  of  color  resulting  from  post-mortem  decomposition  are 
(a)  a  greenish  hue  which  appears  earliest  on  that  portion  of  the  svt- 
face  adjacent  to  the  viscera;  (b)  a  livid-reddish  hue  of  the  underly- 
ing portions  of  the  body,  or  this  discoloration  may  be  seen  in  the  sub- 
jacent tissue  in  the  form  of  suggillations  ("macula;  emortuales" )  or 
spots  in  which  the  blood,  escaping  from  ita  vessels,  lies  in  a  noncoagu- 
lated  form  just  beneath  the  external  surface,  or  in  a  "hoggy-"  tissue. 
Some  of  these  spots  may  be  due  to  the  position  of  the  body  causing! 
natural  gravitation  of  the  blood,  while  others  may  he  in  consequence 
of  the  escape  of  the  blood-coloring  matter  into  the  neigh biiring  tissues, 
A  discussion  as  to  whether  these  spots  are  ecchymoaes,  or  ante-inor 
teni,  will  be  more  fully  presented  in  the  volume  on  surgical  injuries, 
It  is  sufficient  here  to  note  that  a  post-mortem  discoloration  due  to 
gravitation  usually  disappears  on  pressure,  whilst  that  due  to  ante- 
mortem  diffusion  will  not  so  disappear.^'  These  post-morlem  discol- 
orations  ne\'er  give  rise  to  elevation  of  surface  as  do  those  inflaiiiiua- 
tory  spots  which  occurred  during  life. 

Bruises  made  on  the  skin  surface  before  death  are  generally  easily 
recognized  by  the  medical  man ;  these  are  usually  marked  by  an  ex- 
travasation of  blood  into  the  surrounding  subcutaneous  tissue,  which 
has  a  black  and  blue  color.  This  discoloration,  for  a  few  hours  uflcr 
a  blow,  has  a  purplish  and  yellowish -green  hue,  gradually,  in  Me, 
changing  in  the  course  of  ten  to  twelve  days  after  the  injury  into  t 
purplish-black  hue;  in  two  or  three  days  it  becomes  violet;  after  sis 
days  green ;  on  the  tenth  day  yellow ;  in  about  two  weeks  after  the 
injury  ihe  skin  generally  assumes  its  natural  color. 

Dr.  Luff  states:**  "Post-mortem  stains  are  of  a  purplish  or  dull- 
red  character;  they  at  first  impart  a  mottled  appearance  to  the  skin; 
later  on,  the  individual  patches  coalesce  and  form  large  areas  of  dis- 
coloration. These  patches  generally  terminate  abruptly  in  the  white 
skin,  so  that  they  possess  ii  well-defined  thoui^h  irregular  outline. 
.     .     .     They  are  due  to  simple  congestion  of  the  capillaries,  and 
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not  to  sangiiineotis  effuaion.  The  position  of  ttese  post-mortem  stains 
may  vary  during  the  period  that  the  blood  remains  fluid,  if  the  body 
be  disturbed.  .  .  .  The  post-mortem  stains,  however,  become 
pennanent  in  position  when  coagulation  of  the  blood  has  occurred, 
sod  after  this  has  taken  place  no  effect  is  produced  upon  them  by 
kltering  the  position  of  the  body,  nor  are  new  stains  formed ;  .  .  . 
although  these  stains  appear  on  the  most  dependent  parts,  yet  they  do 
not  fxfur  on  those  parts  of  the  body  that  are  subjected  to  actual  prea- 
8urp." 

30.  Viicerai  decomposition. —  The  contenta  of  the  stomach  may  be 
acid  from  the  fermentation  of  food,  as,  for  instance,  milk,  which  may 
soften  the  walla,  and  even  digest  them  as  has  been  before  stated,  and 
90  mislead  the  observer  to  suppose  that  some  corrosive  poison  had 
been  administered  previous  to  death;  a  chemical  analysis  would  very 
readily  solve  the  doubt,  but  if  the  digestion  be  due  to  a  mineral  acid, 
it  would  also  corrode  or  char  the  stomach  contents  and  adjacent 
tumes.  Besides  these  changes  due  to  the  quantity  and  character  o£ 
the  ooctenta  of  the  stomach,  which  changes  are  mostly  confined  to  the 
larger  curvature  of  the  organ,  from  the  fact  that  the  food  lodges  there, 
it  must  be  observed  "that  the  least  de^ee  of  acidity  producea  a  gray 
opacity,  when  greater,  a  sort  of  digestion  of  the  mucous  membrane 
itself  follows,  so  that  it  is  convened  into  a  soft,  slimy,  transparent 
man,  which  is  easily  scraped  off,  and  then  the  submucous  tissue,  or 
muscular  layer,  is  laid  bare.  Finally,  the  softening  may  go  still 
further,  and  involve  the  muaailar  and  serous  coats,  when  the  already 
de.'wribed  softening  of  the  stomach  results.  If  this  occurs  in  a  stom- 
ach free  from  blood,  it  is  termed  'white  soflening;'  if,  on  the  other 
hand,  the  vessels  are  filled  with  blood,  this  is  affected  by  the  acid  so 
as  to  present  a  brown  or  brownish-black  color,  the  neighboring  parts 
are  infiltrated  with  the  coloring  multer,  and  a  soft,  more  or  leas  brown, 
nia^    results, — '"hrown   softening'    of    the   stomach.     A    dirty-green 

ror  is  due  here,  as  in  most  other  organs,  to  actual  putrefaction."*' 
In  contrast  with  these  appearances,  the  results  of  inflammatory 
processes  in  the  stomach  are  quite  distinct,  and  are  carefully  laid 
down  in  the  latest  works  on  pathological  anatomy;  these  arc  acute 
and  chronic  catarrh,  parenchymatous  inflammation,  and  that  of  the 
submucous  tissue.  The  parenchymatous  form  also  occurs  in  poison- 
ing from  phosphorus  and  arsenic,  and,  as  has  been  already  observed, 
is  asBoointed  with  similar  appearances  of  the  tissues  of  other  viscera. 
Therefore,  in  this  form  of  general  degeneration  of  organs  observed 
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at  the  autopsy  m  tbe  case  of  a  suspioioua  death,  it  would  be  advisable 
to  make  a  chemical  examination  for  poison. 

Still  we  cannot  omit  commenting  upon  a  certain  poet- mortem  ap- 
pearance which  has  been  referred  to  in  works  on  forensic  medicine, 
especially  in  France,  and  ascribed  to  audden  and  violent  death  by 
asphyxia,  as  well  as  by  certain  poisons.  This  appearance  has  been 
called  subpleural  ecehymoaia.  Dr.  Legroux  has  recently  inveatigaled 
the  nature  of  these  hemorrhagic  spots,  and  in  a  report  to  the  Six-iete 
de  Medecine  de  France,*'  and  also  to  the  Congres  InternatioDal  de 
Medecine  Legale  of  1878,  has  presented  this  matter  ao  much  in  de- 
tail that  its  omission  here  would  not  be  admissible.  Their  special 
location  seems  to  be  on  the  free  borders  of  the  lobes  of  the  lungs,  es- 
pecially the  lower  lobes,  where  the  pleural  surface  glides  over  the  dia- 
phragm, on  the  surface  adjacent  to  tbe  diaphragm,  or  that  which  is 
contiguous  to  the  lobes,  less  often  on  the  convex  anterior  surface,  and 
more  rarely  still  at  the  apex  of  the  lungs.  The  dimension  of  these 
ecchymotic  spots  is  variable,  from  an  almost  imperceptible  point  to 
that  of  a  lentil  {tacJies  lenticulaires),  op  of  a  ten-cent  or  twenty-cent 
silver  piece.  There  may  oe  only  one  or  two,  or  as  many  as  four  or 
five,  or  even  twenty,  upon  the  whole  pulmonary  surface.  These  bloodj 
Bpots  are  disposed  separately  on  the  different  localities  above  men- 
tioned without  any  particular  relation  to  each  other,  or  may  be 
grouped  in  small  numbers  by  islets  of  four  or  five,  some  of  which  may 
fuse  into  others;  occasionally  they  are  so  small  and  numerous  that 
the  pleura  has  a  marbled  look,  like  the  marbled  wood  which  painter? 
form  by  spattering  paint  from  a  brush  on  a  neutral  tint.  If  the  lung 
be  carefully  examined,  after  its  surface  has  been  washed  and  wiiied, 
it  will  be  seen  that  neither  pressure,  washing,  nor  scraping  can  oblit- 
erate these  spota;  yet  in  animals  freshly  killed,  if  the  lungs  are  arti- 
ficially in£ated,  when  the  heart  is  cut  into  they  are  dissipated;  if, 
however,  the  post-mortem  examination  be  not  made  until  some  time 
after  death,  no  artificial  means  can  make  these  hemorrhagic  spots  dis- 
appear, and  if  the  blood  has  lost  its  fluidity,  and  decomposition  has 
progressed,  they  are  even  more  distinct  They  can  be  distinguisLed 
from  the  false  ecchymotic  spots  so  often  observed  in  autopsies  made 
some  time  after  death,  by  the  disappearance  of  these  latter  simply  by 
inflating  tlie  lungs. 

Recent  writers  on  toxicology,  among  whom  is  Dr.  Luff,  have  under- 
taken to  explain  the  cause  of  these  subpleural  ecchymotic  spots  as  a 
postrmortem  change.     We  quote  from  the  latter:  "The  production  of 
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Pt>sl-mortein  stains  in  the  interna]  organs  should  be  carefully  remciii- 
"Cred,  as  the  simple  effects  of  gravitation  can  produce  a  livid  or  red 
appearance  of  the  dependent  portions  of  the  stomach  and  intestines. 
Tliis  staining  or  hypostasis  has  been  especial!}-  noticed  in  the  ^niall 
intestine,  particularly  in  those  portions  found  in  the  cavity  of  the 
pelvis.     This  cadaveric  congestion  or  hypostasis  baa  long  Ijcen  known 
to  exist  in  the  hings,  where  it  affects,  as  a  rule,  the  pfjsterior  fourth 
•>f  each  lung,  and,  consequently,  there  is  a  risk  of  attributing  such  a 
Condition  of  the  lungs  to  pathological  causes.     A  similar  cadaveric 
congestion  of  tJie  stomach  and  intestines  has  not  attracted  such  altpu- 
tion  as  the  subject  deserves,  resembling,  as  it  does  to  some  extent,  the 
effect  produced  by  irritant  poisons.     Such  a  mistake  may  be  avoided 
by  noting  the  absence  of  inflammatory  exudation,  and  the  fact  that, 
on  stretching  the  opened  intestines,  the  discoloration  will  be  found 
absent  in  the  divisions  or  folds  lying  between  the  discolored  portions. 
If  the  body  has  been  lying  on  its  back,  the  posterior  halves  of  the  kid- 
neys are  usually  gorged  with  blood ;  the  veins  of  the  pia  mater  at  the 
posterior  part,  the  lateral  and  occipital  sinuses,  and  the  veins  in  the 
pia  of  the  cord,  are  often  found  filled  with  blood. 

"The  great  importance  of  distinguishing  these  post-mortem  stains 
from  bruises  inflicted  during  life  ia  obvious.  In  the  following  table 
the  distinguishing  characters  are  given:" — 


"DISTINCTION  OF  BRUISES  FROM  POST 
Bruiies  pro'tucrd  daring   life, 
Aiutoniical    Mat..     Effunion  of  blood  frum  rupturptl 
Tessels  into  the  Hubcutaneoua 
tisaucB   and   true   akin. 

PodtioD The  lent  of  tbe  injury. 


Appearnnce  . 


iBcsnTts  of  tnciHfmi- 


I  Change*  bf  time 


Frequently  have  tlie  shape  of  the 
iDBtrument  that  inllicted  the 
injury.  The  color  ia  not  gen- 
erally uniform,  and  Ibc  braiae 
ia   usually   elevated. 

Effused  blood,  either  in  a  dolled 
or  fluid  oondition,  ia  found. 

ZoDeB  of  color  form  around  the 
edge,  the  eentre  alwpys  being 
the  darkest.  Tlie  culori  are 
purple,  violet,  green,  yellow. 
and  lemon ;  thoy  are  depend- 
ent on  the  d  i  fferent  dpRTeea  of 
oxidation  of  the  effused  blood. 


MORTEM  ST.-MNS. 

Poal-moTlem  slain*. 
Congestion    of    the    cupil- 
lariea    of    the    relemu- 
cosum  above  the   papil- 
la. 

The  dependent  parts  of  tin- 
body  not  adunlly  lub* 
jeoted  to  pressure. 

Irregular  in  shape.  Imt 
with  well-defined  edges. 
The  color  is  uniformly 
purplitjli,  and  the  etuin 
ia  not  elevnted. 

No  effunion  of  blood  is 
found. 

No  eonpB  of  eolor  around 
the  edge.  Tlie  purplish 
color  of  the  atain  re- 
mnina  conetnnt  until 
putrefaction  acta  in." 
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WTien  cut  into,  tbe  true  subpleural  ecchymotic  spot  is  found  Uiin, 
arid  scarcely  penetrates  more  than  a  quarter  or  half  a  millimeter  into 
the  lung  tissue.  Looked  at  under  the  microscope  the  pleura  feems 
elevated  or  detached  from  the  alveoli,  and  the  blood-corpuscles  in  thp 
liaaue  surrounding  these  alveoli  seem  squeezed  against  each  other, 
The  auhpleural  suffuaioiis  which  accompany  pubnonary  apopltiv 
must  not  be  confused  with  these  subpleural  spots.  They  are  not  sap- 
posed  to  follow  death  from  bronchitis,  asthma,  or  pleurisy,  but  are  is- 
sociated  with  "a  rapid  death  which  has  taken  the  organism  by  sni- 
prise  in  a  state  of  normal  health  or  apparently  ao." 

According  to  Tardieu  and  other  observers,  it  seems  well  establisM 
that  rapid  death  from  phosphorus,  arsenic,  mercury,  lead,  and  digi- 
talis are  likely  to  be  followed  by  this  post-mortem  appearance.  Dr. 
Legroux  would  arrange  the  cause  of  these  ecchymosea  in  the  same 
class  with  that  which  produces  petechise  of  the  akin  in  typhus  and 
typhoid  fevers,  cholera,  purpura,  and  hemorrhagic  variola.  Thea- 
spots  may  be  observed  in  any  case  of  death  which  occurs  suddenly,  in 
ten  or  fifteen  minutes ;  MM.  Tardieu,  Depaul,  Tamier,  and  other  ob- 
stetricians have  observed  them  in  the  fetus  which  has  been  exposed  by 
violence  to  a  sudden  death,  as  in  pelvic  malformations  of  the  niother, 
or  after  certain  obatetrical  operations  practised  before  birth  on  the 
fetus,  such  as  craniotomy.*' 

These  subpleural  spots,  therefore,  form  certain  positive  signs  of 
an  abrupt  and  sudden  death,  and  are  not  necessarily  confined  to  any 
particular  poison  administered,  but  rather  to  the  manner  of  deoth 
which  has  occurred  to  a  person  previously  in  robust  health,  and  un- 
affected with  active  disease  of  any  organ  of  the  body. 

The  ecchyinotic  apot  will  not  necessarily  be  found  at  the  locadtm 
of  the  injury  which  produced  the  contusion;  for  it  is  well  known  that 
a  blow  on  the  frontal  bone  directly  on  the  brow  above  the  eye  wiJl 
frequently  produce  an  ecchymosis  of  the  lower  lid.  It  is  also  well 
known  that  after  a  severe  blow  over  the  region  which  covers  a  soft 
cavity,  like  the  abdominal  wall,  eccbyraosia  is  generally  o\< 
served  to  occur  some  time  after  the  blow  has  been  re- 
ceived; but,  if  a  quantity  of  blood  has  effused  from  brok- 
en blood  vessels  in  a  cavity  of  this  sort,  its  presence  can 
be  determined  on  palpation  of  the  abdominal  wall ;  if  the  How 
over  such  a  cavity,  and  even  over  the  tlioracic  wall,  has  caused  the 
sudden  death  of  a  person,  there  will  in  all  probability  be  no  ecchj- 
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aosis  of  the  skin  whicli  covers  this  cavity.     The  writer  remembera 
Uiat  in  the  case  of  his  "view"  as  medical  examiner,  of  the  brakeman, 
which  has  previously  been  mentioned  in  this  volume,  who  waa  killed 
by  compression  of  his  thorax  between  the  platforms  of  two  railroad 
cars,  (here  was  no  eecbymoais  of  the  skin  over  the  region  of  the  heart, 
though  both  auricles  were  ruptured  and  there  was  a  large  effusion  of 
blood  and  liquor  sanguinis  in  the  pericardial  sac;  the  detennination 
of  this  effusion  was  easily  discovered  on  palpation.     Cabnde**  men- 
ions  a  case  of  a  robust  carpenter  who  had  an  attack  of  epilepsy  in  bis 
The  next  day  Cabade  discovered  a  mass  of  black  and  blue  dis- 
iIoratioD  on  his  skin  over  the  right  side  of  the  trunk  of  bis  body; 
he  attributed  to  the  violent  muscular  contractions  caused  by  the 
leptic  fit,  because  there  was  not  the  slightest  evidence  of  any  rup- 
ture of  the  heart  or  of  any  large  blood  vessel.     It  is  also  well  known 
that  the  aged  and  poorly  nourished  person  may  have  scuri'y  and  pur- 
pura, during  which,  in  addition  to  the  small  and  distinct  purpuric 
apots  in  the  skin,  ecchymoses  are  not  unfrequently  observed.     On  the 
■pther  hand,  cases  have  been  noted  by  Taylor  and  Stevenson  and  by 
ICaKper,  in  which  violent  blows  on  the  cheat  and  abdomen  were  not 
^Followed  by  skin  discoloration,  and  post-mortem  examination  of  the 
body  showed   extensive   fractures  of  the   ribs  and   internal   viscera. 
After  severe  strains  of  tlie  tendons  of  muscles,  as  also  in  muacles  them- 
selves, black  and  blue  discoloration  or  ecchymosis  is  usually  observed 
■Over  the  region  of  these  tendons  and  muscles,  which  persists  for  a 
^ong  time  and  until  the  extravasated  blood  has  been  absorbed  and 

the  blood  pigment  disappeared. 
■     The  case  of  Chrlstison,  recorded  in  many  of  the  writings  on  Med- 
ical Jurisprudence,  warns  us  that  flagellation  on  the  surface  of  a  body 
of  a  person  just  recently  dead  (witiiin  two  hours)  may  produce  ec- 
fchymosia  on  the  skin  which  is  similtir  to  the  ecchymosis  causod  by 
contusions  from  blows  inflicted  upon  the  body  during  life.     The  pe- 
riod elapsed  after  death  when  this  deceptive  effect  can  be  produced 
is  limited  to  three  hours, 
ft     It  would  be  a  difficult  and  useless  task  in  a  work  of  this  scope  to 
Iwttfir  into  further  detail  in  regard  to  the  pathological  anatomy  of  the 
"M^,  and  reference  is  here  made  to  such  works  as  Orth's,  which  has 
been  frequently  referred  to  among  those  more  recently  written,  to 
Ziegler,**  and  to  Schmaus  and  Ewing,  as  well  as  to  the  older  writers 
euch  as  Virchow,  Rokitanaky,  and  Sieveking.     Where  pathological 
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appearaneea  are  due  to  a  specific  poison,  tliese  will  be  detailed  under 
the  head  of  that  poiaon. 

In  the  examination  of  the  stomach  it  will  be  found  that  it  presents 
variable  appearances,  according  as  it  is  inspected  during  or  after  the 
process  of  digestion,  or  after  long  fasting;  whether  that  or^n  be 
empty  or  full,  distended  or  contracted;  and  whether  the  distension 
is  due  to  liquid  or  to  gas. 

During  and  immediately  after  digestion,  the  stomach  is  filled  with 
gas  and  the  remains  of  the  food,  and  is,  therefore,  moderately  dis- 
tended, and  its  mucous  membrane  appears  thin  and  does  not  lie  in 
folds.  Its  color  is  of  a  pale  rose,  uniformly  spread  over  the  surface; 
or,  if  the  organ  is  imuanally  distended,  it  is  gray  or  dirty-white.  On 
the  other  hand,  in  the  fasting  condition  it  is  strongly  contracted,  and 
the  mucous  membrane  is  corrugated  and  thici.  Its  color  is  of  an 
aahen-gray  when  it  is  covered  with  mucus;  but  when  this  is  not  die 
case  it  is  of  a  reddish -brown.  It  may  be  partly  contracted  and  parliy 
distended,  in  which  event  the  differences  referred  to  will  be  ^nsible 
Ht  the  same  time  in  the  pyloric  and  cardiac  portions.  Moreover,  tho 
cadaveric  liypostasis,  or  settling  of  blood,  will  be  seen  on  the  folds  of 
the  mucous  membrane,  or  in  those  portions  of  the  organ  which  are  the 
least  distended.  After  the  process  of  digestion  ia  entirely  completed, 
the  abdominal  system  of  veins  is  loaded  with  blood,  and  the  same  en- 
gorgement occurs  in  certain  diseases  of  the  heart  and  lungs;  should 
death  take  place  at  such  a  time,  the  mucous  membrane  of  the  stomach 
ia  found  highly  injected,  and,  in  consequence  of  the  transudation  of 
liquids  taking  place  in  the  dead  body,  ecchymoaes  are  formed  which 
often  have  the  appearance  of  submucous  extravasations;  they  fre- 
qnently  occupy  the  entire  half  of  the  stomach  and  both  curvatures,  and 
have  a  bluish-slate  color.  This  injection  may  also  occur  in  streaks, 
and  thus  gii'e  rise  to  an  unfounded  opinion  that  death  was  due  to 
some  irritant  This  is  especially  the  case  where  powdered  suhslani'es, 
such  as  arsenic,  are  found  near  them,  but  it  is  a  mere  coiucidenue, 
since  the  existence  of  folds  or  nigse  is  a  sufficient  explanation  of  the 
adhesion  of  the  powder  to  these  places."* 

The  softetiing  of  the  mucous  coat  aftfir  death  is,  of  course,  seen 
in  lesser  degrees,  and  most  probably  is  purely  a  cadaveric  change  de- 
pending upon  the  solvent  action  of  the  liquids  contained  in  the  organ. 
When  the  raucous  coat  is  found  apparently  thickened,  this  condition 
is  often  due  merely  to  the  stomach  being  in  a  contracted  state;  and. 
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the  Other  hand,  it  may  appear  to  be  very  thin  when  the  appear- 
•noe  18  solely  due  to  its  disteution.  Similar  sources  of  error  to 
tboee  we  have  thus  cursorily  noticed  arise  in  the  inspection  of  the 
brain,  heart,  and  otiier  organs.  The  physician  should  be  upon  his 
guard  against  them,  and  carefully  distinguish  the  changes  produced 
by  disease  from  those  which  are  brought  about,  in  the  act  of  dying, 
or  after  death  by  the  position  of  the  body  and  the  transudation  of 
liquids.  If  familiarity  with  the  ordinary  post-mortem  appearances 
does  Dot  enable  him  to  form  a  positive  opinion  as  to  the  cause  of 
death,  it  is  far  better  that  he  should  have  the  candor  to  aay  so,  than, 
by  giving  an  unwarrunted  opinion,  incur  the  risk  of  causing  the  inno- 
cent to  suffer.  But  in  every  case  it  is  proper  that  precise  and  accurate 
language  should  be  used  in  the  description  of  post-mortem  appear- 
ances, and  that  such  expressions  as  inflammation,  gangrene,  etc.,  which 
imply  the  manner  in  which  the  morbid  change  has  resulted,  should 
not  be  used,  hut  rather,  instead,  such  terras  as  will  simply  express 
the  physical  condition  of  the  part,  in  reference  to  its  size,  color,  con- 
8  fence,  etc. 

While  an  extensive  discussion  on  the  subject  of  the  general  pathol- 
of  the  organs  of  the  human  body  should  not  he  presented  in  a 
work  on  toxicology,  some  synopsis  of  the  pathological  conditions 
usoally  found  in  post-mortem  examinations  of  the  stomach  of  a  per- 
aon  whose  death  may  have  been  caused  by  the  ingestion  of  an  irritant 
poison  should  be  noted.  We  therefore  quote  from  one  of  the  most 
recent  authorities^ — Sehmaus''^— a  description  in  general  terms  of  the 
local  effects  of  the  irritant  poison  on  the  interior  surface  of  this 
organ.  '"The  action  of  poisons  on  the  walla  of  the  stomach  is  varied, 
but  in  general  they  produce  inflammation  and  necrosis.  Some,  how- 
ever, pass  into  the  general  circulation  without  local  effect,  and  others 
affect  the  stomach  only  as  part  of  a  general  condition. 

"The  moat  important  local  action  of  poisons  is  that  due  to  cor- 
ive  snb.'^tances,  especially  the  mineral  acids,  certain  organic  acids, 
and  concentrated  alkalies.  Wherever  in  the  alimentary  tract  these 
corrosive  matters  come  in  contact  with  the  mucous  membrane,  they 
produce  an  eschar,  which  may  be  tough  or  friable,  or  loose  in  te.vture; 
and  after  a  time  the  eschar  becomes  cast  off.  In  color  these  eschars 
differ  with  the  kind  of  poison;  many  are  stained  by  the  bleeding 
which  they  cause;  from  the  destroyed  blood  they  may  become  brown 

■A  Text-book  o(  ratholoRT  .ind  Pnth-  Jniaea  Ewinp,  M.  D.  from  tlip  llth  Ger- 

oloeical    Anatuiny,   Dr.   Han"*   Rclimniis:   mnn  wi. ;  Lea  BroUtprs  ft  Co.  PhiU.  and 
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or  black.  The  contents  of  the  organ  may  alao  be  black  from  ihis 
cause.  The  wall  of  the  stomach  may  be  perforated  during  life,  and 
frequently  is  so  after  death ;  for  the  poison  continues  to  act,  and  may 
corrode  the  wall  of  the  stomach  and  attack  neighboring  organs  post 
mortera.  The  factors  which  modify  the  corrosion  are  the  degree  of 
concentration,  the  amount,  and  the  duration  of  the  action.  When 
the  poison  is  taken  by  accident,  the  greater  portion  may  be  voided 
from  the  mouth,  and  only  the  upper  part  of  the  alimentary  tract  mny 
present  evidences  of  its  action.  The  amount  of  material  already  in 
the  stomach  ia  of  great  importance ;  for  the  acirl  or  tJie  alkali  may  be 
partly  neutralized  thereby,  and  so  diluted  as  to  weaken  the  action. 
Metallic  salts  may  form  harmless  compounds  with  proteid  mailer*, 
and  rapid  use  of  antidotes  and  vomiting  may  prevent  or  diminixk  llie 
action  of  the  poison.  The  effect  is  most  intense  when  the  stomach  i» 
empty.  The  corrosion  varies  with  position,  being  on  the  poslerior 
wall  of  the  fundus  when  tlie  patient  lies  on  the  back,  and  on  tlie 
fundus  and  greater  curvature  in  the  upright  position.  \Vben 
the  organ  is  contracted  and  the  amount  of  poison  small,  the 
edges  of  the  ruga;  are  the  parts  to  show  the  action  especially.  The 
wall  of  the  duodenum  and  part  of  the  small  intestine  may  be  simi- 
larly affected.  About  the  corners  of  the  mouth,  corrosive  action  fol- 
lows the  escape  of  some  fluid  during  ingestion,  or  passage  of  vomit; 
and  the  aame  is  true  of  the  lips,  the  buccal  cavity,  and  the  cBsophagits. 
The  epiglottis  and  the  aditus  laryngis  may  be  corroded  and  edema  of 
the  glottis  may  result. 

"If  death  ia  not  immediate  the  stomach  suffers  severe  inflamma- 
tory changes,  usually  of  hemorrhagic  character.  The  stomach  is 
strongly  contracted,  its  mucosa  or  the  entire  wall  ia  thickened  and 
edematous,  and  suppuration  may  follow.  The  eschars  leave  deep 
ulcers  when  they  are  cast  off,  and  these  may  end  in  perforations.  Pep- 
tic ulcers  may  follow  later, 

"Severe  functional  disturbances,  contraction  by  scars,  stenosis  of 
the  cardiac  or  the  pyloric  end,  Jiour-glass  contraction,  and  general 
cicatricial  contraction  may  be  some  of  the  later  conse(|uences. 

"Diluted  corrosive  fluids  have  less  escharotic  action,  but  the  in- 
flammatory effect  may  be  pronounced,  and  hemorrhagic,  or  phleg- 
monoua  and  ulcerative  in  character.  The  least  degree  of  aucfa  a  toxic 
gastritis  resembles  simple  acute  catarrh." 

From  the  foregoing  remarks  it  is,  we  think,  apparent  that  the  most 
perfect  evidence  of  poisoning  is  derived  from  the  combined  results 
of  the  investigation  of  the  symploma,  post-mortem  appearances,  and 
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^chemical  proof.  Should  any  portion  of  this  evidence  be  wanting, 
the  effect  is  therefcjr  weakened,  but  not  necessarily  always  to  an  ctjiinl 
d*^ree;  since  a  chemical  analysis  affording  positive  results,  or  a  de- 
cided and  fliaracteriatic  post-mortem  change,  or  a  well-marked  set  of 
symptoma,  may  each,  in  certain  cases,  afford  high  probability,  if  not 
conclusire  demonstration,  of  the  fact  of  poisoning.  On  the  other 
hand,  the  failure  of  the  chemist  to  discover  poison  in  the  dead  body 
does  not  always  destroy  the  value  of  other  evidence  sustaining  the 
fact  of  its  ba\'ing  been  taken,  since  the  whole  of  it  may  have  been  re- 
moved by  vomiting  and  purging,  or,  if  the  patient  has  lived  long 
enough,  it  may  have  been  absorbed  into  the  system,  and  then  elim- 
ioatpd  from  it  principally  by  the  urine.  The  attention  of  the  reader 
is  especially  called  to  the  discussion  of  the  detection  of  arsenic  in  the 
irine  of  persons  who  have  been  taking  arsenic  (in  some  cases,  under 
careful  hospital  observation)  (§  12,  supra)  for  the  purpose  of  de- 
termining how  long  after  the  discontinuance  of  the  ingestion  of  this 
drug  it  can  be  found  in  the  patient's  urine.  It  is  now  known  that 
arsenic  wiU  remain  in  the  system  for  a  much  longer  period  than  for- 
merly was  supposed. 

31.  Discovery  and  demonitration  of  the  poisonons  agent,  in  general. — 
The  intervention  of  chemistry,  and  perhaps  of  physiology  likewise, 
is  necessary  in  this  third  source  of  information.  If  the  poisonous 
agent  can  be  isolated  from  the  tissues  of  the  body,  and  its  poisonous 
nature  be  determined  to  the  satisfaction  of  twelve  capable  men,  then, 
indeed,  have  the  suspicions  assumed  an  important  position  in  the 
field  of  investigation :  Tunc  demum  res  certa  erit,  ubi  venenum  ipsum 
reperieiur  facile  agnosceitdum.  Still,  this  third  source  of  information 
must  not  be  relied  upon  to  the  exclusion  of  the  other  two. 

In  this  third  source  of  information,  in  addition  to  the  chemical 
analyaia,  is  included  also  the  physiological,  physical,  and  botanical 
^^otami nation.     The  chemical  analysis  is  not  always  infallible.    There 
^■kre  circumstances  which  render  the  detection  of  a  poison  by  chemical 
^nnalysis  impossible;  for  instance,  the  examination  may  be  unavoid- 
"tbly  jmstponed  so  long  as  to  permit  the  escape  of  a  volatile  poison, 
like  prusflic  acid,  from  the  body,  although  it  may  have  been  present 
immediately  after  death ;  or  life  may  have  been  prolonged  for  a  suffi- 
cient length  of  time  to  permit  the  elimination  of  most,  if  not  all,  of 
the  poison  which  was  laken,  and  which  was  the  cause  of  death,  as  in 
the  Dr.  Alexander  case,  in  which  no  arsenic  could  be  found  in  the 
body,  deaili  having  taken  place  in  sixteen  days  after  the  ingestion  of 
a  large  dose  of  the  poison.'^'''     AVe  would  refer  the  reader  to  Prof. 


t 
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Wood'3  reaearchee  on  the  discovery  of  arsenic  ninety-Uiree  daya  after 
the  last  toxicdose,  which  is  mentioned  in  §  12,  supra.  Nondeteclion 
of  a  poison  does  not  necessarily  invalidate  the  other  evidences  of  ptii- 
soning."' 

On  the  other  hand,  traces  of  poison  may  be  found  by  chemJMl 
analysis  nben  the  poison  has  not  been  the  cause  of  death;  thus,  tncei 
of  compounds  of  copper,  lead,  arsenic,  and  mercury  may  be  inmi- 
duced  into  the  body  accidentally  -with  the  food,  or  in  certain  employ- 
ments, or  have  been  administered  as  medicine,  or  in  embalming. 

32.  Chemical  analysia. —  The  chemical  analysis  for  the  detection  of 
a  poison  should  be  complete  and  exhaustive.  The  poison  should  be 
isolated  and  so  identified  as  to  admit  of  no  possible  doubt  Fortu- 
nately, tile  progress  of  organic  chemistry  during  the  past  few  yvin 
has  been  so  great  that  the  chemist  is  now  able  to  isolate  and  identify 
many  of  the  organic  poisons  with  as  much  certainty  as  the  metallir 
poisons;  thus  he  can  isolate,  so  as  to  obtain  in  a  pure  crystalline  form, 
weigh  and  test  chemically,  microscopically,  and  physiologically,  mar- 
pliin,  strychnin,  and  many  of  the  other  organic  poisons,  as  readily  as 
he  can  arsenic,  mercury,  or  any  of  the  metals. 

The  chemist  must,  in  legal  analyses,  take  precautions  similar  in 
character  to  those  recommended  above  for  the  physician  in  making 
the  autopsy  and  preserving  the  identity  of  the  organs.  All  of  hii 
work  must  be  performed  by  himself;  his  apparatus  must  be  perfeellT 
clean,  and  must  have  been  previously  carefully  tested;  his  chemicals 
must  also  be  of  known  purity,  by  having  been  previously  thorougKly 
tested ;  while  an  analysis  is  being  performed,  all  of  his  material,  vis- 
cera, and  other  substances  to  be  analyzed,  chemicals,  and  apparatus 
must  be  kept  under  lock  and  key,  so  as  to  prevent  the  possibiliiy  of 
being  tampered  with.  Since,  in  the  analysis  for  many  of  the  poisone, 
the  material  removed  from  the  body  is  to  be  destroyed  by  cheniiea! 
reagents  beyond  the  possibility  of  restoration,  this  material  shoulJ 
be  first  subjected  to  a  thorough  and  systematic  preliminary  examina- 
tion for  the  purpose  of  obtaining  some  hint  as  to  the  nature  of  the 
poison  present,  and  to  prevent  the  waste  of  material  by  being  obliged 
to  search  unnecessarily  for  poisons  not  present.  On  this  atscount  also 
the  chemist  should  be  furnished  with  all  the  information  which  it  is 
possible  to  gain  in  any  given  case  from  the  symptoms,  pathological 

"This  has  been  reco-nuBed  in  Ipgal  193:  1868,  XIV.  p.  185;  1880.  XVn.  [k 
eaaeii  in  Pruasia,  Vierii^ljahrBschrift  f.  1T7*.  1S62,  XXI.  p.  1:  1804,  N.  F.  1. 
gericht,  Med.  1857.  XXXII.  pp.  177  and  p.  88. 
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appearances,  and  circumstances;  since,  if  hia  suspicioD  be  strongly 
directed  to  an^  particular  poison,  be  may  proceed  at  once  to  test  for 
it  willidtit  wasting  any  of  hia  material  (which  is  always  very  limited 
in  amouiit)  and  thus  losing  valuable  time  in  uaeleas  worL  This  pre- 
liiniiiiiry  examination  should  include  a  careful  and  systematic  exam- 
ination of  the  mucous  membrane  and  contents  of  the  stomach  and  in- 
teatines,  with  the  naked  eye,  with  an  ordinary  ma^ifying  lens,  and,  if 
anything  suspicious  be  seen,  such  as  any  white  or  yellow  patt-hea,  it 
ahoiil'I  be  examined  with  a  microscope.  The  odor  should  be  carefully 
nolin-d  as  well  by  the  chemist  as  by  the  physician.  The  contents  of 
the  stomach  should  always  be  examined  under  the  microscope,  since, 
frequently,  undissolved  portions  of  the  poison,  such  as  arsenic,  may 
In  seen,  or  the  character  of  the  food  which  was  last  eaten  by  the  de- 
ttaeed,  and  the  amount  of  digestion  which  it  has  undergone,  may  thus 
be  determined,  thereby,  perhaps,  throwing  light  upon  the  time  of 
dMtli  in  uncertain  cases,  or  giving  other  information,  the  importance 
of  which  may  not  be  apparent  ut  the  time  of  the  examination,  but 
may  prove  of  vital  importance  at  the  subsequent  inquest  or  trial.  The 
ehentist,  in  addition  to  the  material  removed  from  the  body,  may  be 
called  upon  to  analyze  and  exiimine  a  large  number  of  substances, 
SDcb  as  food  sus{^)cctcd  to  be  mixed  with  the  poison,  stains  upon  cloth- 
ia^  bedding,  carpets,  or  even  portions  of  the  floors  where  vomitus 
bw  fallen,  any  paper  or  hotUe  containing  an  unknown  substance 
foaod  in  the  neighborhood  of  deceased,  or  among  the  effects  of  any 
mapeeted  person,  etc.,  etc.  If  by  such  preliminary  examinations  he 
etD  obtain  any  hint  as  to  the  probable  nature  of  the  poison  which  was 
the  cause  of  death,  he  should  proceed  at  once  by  the  most  direct  meth- 
ods to  te^t  the  viscera  for  that  poison,  but,  if  no  such  bints  can  be  oh- 
taioed,  he  must  resort  to  the  systematic  methods  of  analysis  for  the 
isolation  of  poisons  from  organic  substances.  These  methods  are 
Tarious,  and  need  not  be  mentioned  in  detail  here ;  they  are  given  in 
epeciol  works  of  chemistry,  and  are  familiar  to  expert  chemists. 

Wheal  the  nature  of  a  poison  has  been  determined  by  analysis,  it 
is,  of  course,  important  to  ascertain  the  amount  of  the  poison  present ; 
this  ifl  not,  however,  of  vital  importance;  that  is,  if  a  fatal  dose  can- 
not be  iaolated  from  the  body,  it  does  not  show  that  a  fatal  dose  had 
not  been  taken  before  death,  because  the  whole  of  a  body  ia  never 
snbmilted  to  analysis,  and  a  portion  of  the  poison  remains  in  those 
parts  of  the  body  not  examined,  and  if  a  person  lives  sufiiciently  long 
after  taking  a  fatal  dose  of  poison,  a  portion  or  even  the  whole  of  the 
Vbi.  U.  Mmd.  Jub.— fl. 
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poison  m&y  be  elimiD&ted  before  deatb,  and  yet  tlie  deatli  have  bees 
due  to  the  direct  action  of  the  poison. 

Finally,  the  nature  of  the  poison  must  be  determined  with  positive 
certniuty.  It  muat  be  isolated  in  a  form  so  pure  that  it  can  be  recog- 
nized by  all  of  its  properties,  physical,  physiological,  and  cbemiciL 
If  a  metallic  compound,  the  metal  itself  should  always  be  obuined, 
and  if  an  organic  poison,  the  crystals,  if  it  be  crystalline,  should  be 
obtained.  With  regard  to  the  possibility  of  poison  being  aurrepli- 
tiously  introduced  into  the  stomach  after  death  with  a  view  of  easting 
suspicion  upon  others,  we  may  safely  say  that  its  consideration  is  ooi 
required  until  some  authentic  instance  of  the  fact  can  be  produced. 
This  is  one  of  the  chimeras  of  medical  jurisprudence,  which  the  in- 
gemiity  of  authors  has  evoked,  but  whose  existence  is  fabulous,  if  not 
absurd. 

33.  Differential  diagnona  of  poisoning. —  The  physician  is  often  il 
a  loss,  upon  the  first  view  of  a  case  of  puisoning,  to  determine  whellier 
the  symptoms  presented  by  the  patient  may  not  be  really  due  to  dis- 
ease. The  aspect  of  a  case  of  irritant  poisoning  presents  a  certain 
resemblance  to  cholera  or  to  gastroenteric  disturbance,  and  most  of 
the  phenomena  of  narcotic  poisoning  are  found  in  diseases  affecliof 
die  brain  or  spinal  cord.  Should  he  content  himself  with  reinaimag 
a  silent  spectator  of  the  case,  he  may  remain  in  doubt  until  ita  close; 
but  if,  on  the  contrary,  he  has  witnessed  or  been  made  aware  of  the 
time  and  circumstances  under  which  the  symptoms  came  on,  and  their 
mode  of  invasion,  he  will  be  less  embarrassed,  and,  if  an  autopsy  is 
obtained,  he  can  seldom  be  at  a  loss  to  give  a  decided  opinion.  The 
diagnosis  muat  remain  incomplete  without  a  post-mortem  examina- 
tion, whether  its  results  be  positive  or  negative,  unless  we  except  ce^ 
tain  cases  in  which  a  chemical  analysis  of  the  excreta  has  clearly  re- 
vealed the  presence  of  a  poisonous  agent,  in  which  case  the  conibini- 
tion  of  symptoms  and  chemical  detection  of  the  poison  make  an  im- 
portant link  in  the  evidence ;  and  hence,  for  practical  ends,  the  c«» 
ful  analysis  of  symptoms,  in  those  diseases  which  leave  but  few  traces 
behind  them,  is  of  primary  importance. 

Reliance  upon  symptoms  alone,  no  matter  how  suspicious  the  sud- 
denness of  the  attack  may  be,  must  never,  to  the  mind  of  a  profe- 
sional  expert,  be  a  presumption  of  criminal  poisoning ;  because  it  is 
well  known  that  many  diseases  are  marked  by  the  sudden  appearance 
of  symptoms  which  are  almost  directly  followed  by  death.  This  pre- 
judgment by  symptoms  alone  may  not  only  do  a  lifelong  injury  to 
an  innocent  person,  but  may  even  defeat  the  ends  of  justice,  by  pre- 
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ang  a  cautious  ttnd  quiet  investigation  of  the  cause  of  a  suspicious 

We  have,  in  the  foregoing  pages,  cautioned  the  medical  practitioner 
tiat  thtrf  13  un  instance  on  record  where  the  medical  attendant  was 
lialed  by  positive  symptoms  of  disease,  which  occurred  simul- 
aeouslv  with  the  effects  of  a  poisonous  drug,  to  sign  a  certificate  of 
Blh  as  caused  by  the  disease;  whereas,  it  was  proved  in  court  that 
murderess  was  all  the  time  present  in  the  house,  with  probable  in- 
It  to  murder  the  victim ;  moreover,  this  same  murderess  was  con- 
victed of  the  murder  of  another  member  of  the  family,  and  in  the 
ae  house,  for  the  motive  of  securing  the  benefits  of  a  life  insurance 
icy.  There  were  five  persons'  lives  which  would  have  prevented 
from  securing  the  benefits  of  this  policy;  their  deaths  were  aub- 
cl  to  suspicious  circumstances  which  were  fully  brought,  out  at  her 
rial  for  murder.  We  would  refer  our  readers  to  the  particular  com- 
euts  on  this  trial  of  Sarah  Jane  Bobinson  as  given  on  a  previous 
(p.  31).  It  only  concerns  our  present  purpose  to  note  the 
that  the  medical  attendant  upon  one  of  the  supposed  victims 
led,  as  the  cause  of  her  death,  a  certificate  which  stated  that  she 
died  from  pneumonia,  but,  aflenvards  at  the  trial,  stated  that  in  his 
[>tmon  she  had  probably  been  the  victim  of  a  poisoning  by  arsenic, 
Jt  must  not  be  forgotten  that  pathological  conditions,  preceded  by 
Iptjums,  may  cause  confusion,  in  simulating  certain  acute  as  well 
chronic  diseases,  and  sometimes  even  the  post-mortem  results  of 
diseases.  For  an  instance  of  this,  reference  is  made^*  to  a  case 
of  poimning  by  arsenic,  resulting  in  a  general  fatty  degeneration  of 
the  organs,  which  might  have  formerly  passed  under  the  head  of  a 
death  from  natural  disease.  This  caae,  however,  is  one  of  the  many 
wbich  help  to  establish  "the  fact  that  arsenic,  in  common  with  phos- 
phorus, antimony,  and  other  poisons,  will  cause  fatty  degeneration 
of  the  liver,  kidneys,  gastric  glands,  heart,  and  other  organs. 
Fatty  degeneration  is  a  frequent  result  of  arsenical  poisoning.  Prob- 
ably either  it  or  the  preceding  condition  of  granular  degeneration  al- 
ways exists," 

On  the  other  hand,  "alow  poisoning,"  or  the  result  of  the  repeated 
administration  of  nonfatal  doses  of  a  poison,  may,  by  its  symptoms, 
timulate  the  appearance  of  a  disease.  In  these  cases,  if  suspicion 
haa  be«n  directed  towards  an  unnatural  cause  of  death,  chemical  in- 
vestigation and  a  careful  post-mortem  examination  should  form  con- 

"TrBBHnetion    of    Ihr    MnsMehii«ett»   Inn.  1878;  and  in  Boston  Med.  Mid  Surg, 
MMieo^I-fK"'  Sooirtv,  Vol.  I.  p.  43.  Bos-    Jour.  Sept.  19.  1B78,  p.  357. 
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elusive  testimony.  Again,  the  coincidence  of  disease  may  suggest  to 
a  criminal  a  means  of  diverting  suspicion,  and  we  may  have  a  case 
presenting  eitber  a  conflict  of  opposing  symptoms  due  to  the  effwU 
of  a  disease  and  a  drug,  or  a  confusion  of  similar  symptoms  of  both. 
A  case  of  this  character  is  represented  hy  the  trial  at  Nashua,  Ne« 
Hampshire,  of  E.  W.  Major  for  the  murder  of  his  wife  by  stryehnin 
in  Dccemljer,  1874.**  The  strychnin  was  given  to  her  while  in 
labor,  and  the  convulsions  occurring  were  at  first  attributed  to  t!» 
effect  of  the  patient's  condition.  The  discovery  of  atrychnin  proved 
the  fallacy  of  this  opinion ;  and  in  fact  it  may  safely  be  said  that  di* 
convulsions  occurring  in  puerperal  eclampsia  (which  are  most  prob- 
ably a  symptom  of  functional  or  organic  disease  of  the  kidneys  re- 
sulting in  uremic  poisoning)  may  be  numerous,  whilst  the  convoleitmf 
due  to  strychnin  poisoning  are  rarely  more  than  five  before  the  fital 
result  of  poisoning  occurs;  and  during  the  interval  between  the  con- 
vulsions in  strychnin  poisoning  the  patient  is  conscious,  while  iherr 
is  unconsciousness  for  a  long  time  after  a  puerperal  convulsion. 

34.  Diseases  liable  to  be  conioimded  with  sjrmptoins  of  poisoning,  a 
^neral. —  For  convenience  we  may  consider  the  various  disen.-«s 
which  are  liable  to  be  confounded  with  the  aymptoma  of  poisoning, 
under  the  same  beads  in  which  the  various  poisons  are  classified  bj 
some  toxicologista. 

1st,  Irritant;  viz.,  cholera;  cholera  morbus;  gastritis  or  inflamma- 
tion of  stomach ;  enteritis  or  inflammation  of  smaller  bowel ;  colitis  or 
colic,  usually  the  result  of  a  fecal  accumulation  in  the  larger  bowel, 
and  rarely  fatal  when  properly  treated ;  appendicitis,  often  resulting 
in  peritonitis  or  inflammation  of  the  serous  membrane  which  lioes 
the  whole  interior  of  the  abdominal  cavity  and  most  of  the  abdominal 
organs ;  dysentery ;  and  typhoid  fever. 

2d,  Hypostlieuiants ;  viz.,  pneumonia;  puerperal  and  uremic  owi- 
vulsiona;  epilepsy;  and  tetanus. 

3d.  Stupefacients ;  viz.,  certain  diseases  of  the  brain;  apoplexr; 
septicemia  or  blood  poisoning;  embolism  or  obstruction  of  arteries  by 
clots;  typhoid  fever;  and  dysentery. 

4th.  Narcotics,  uremia,  diabetic  coma,  and  certain  diseases  of  the 
brain  marked  by  the  state  of  coma,  pneumonia,  and  tophus  or  ship 
fever. 

5th.  Neurosthenic  or  neurotic  poisoning;  viz.,  cerebro-apinal  meai- 
ingitis,   cerebral   abscess,   and  oefCain  acute  diseases  of   the  brain 

"  See  Appendix. 
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irkcd  by  doUrium;  and  manj  otiier  obscure  diseaaee  of  the  nerve 
oeDU;r6. 

li  would  be  impossible  to  enumerate  all  the  forma  of  disease  which 
might  be  mistaken  for  symptoms  due  to  poisoning,  for  it  is  not  that 
diseiises  are  insufficiently  marked  by  symptoms,  but  because  these 
Utipr,  in  the  present  system  of  medicine,  are  referred  to  well-known 
psibological  conditions  or  lesions  of  limited  and  deEnite  organs  con- 
cerned in  performing  the  functions  of  life.  Poisons,  on  the  otiier 
hsnd,  generally  act  upon  more  than  one  organ  at  the  same  time,  and 
pthout  necessarily  causing  the  same  conditions  or  lesions  of  organs 

Eiich  are  associated  with  the  symptoms  due  to  these  lesions ;  for  in- 
in  pneumonia,  life  is  destroyed  by  reason  of  a  definite  and 

ll-known  unhealtby  condition  of  the  lung  substance  interfering 
ilh  the  function  of  breathing,  while  hydrocyanic  acid,  which  may 
also  cause  de-ath  by  signs  of  asphyxia,  does  not  cause  a  similar  lesion 
of  the  lung  substance. 

The  diseaseji  most  apt  to  be  mistaken  for  irritant  poisoning  are: — 

35.  Cholera. —  This  disease  in  its  malignant  form,  as  is  well  known, 
u  often  rapidly  fatal ;  it  may  supervene  shortly  after  a  meal  or  a 
draught  of  liquid ;  its  onset,  marked  by  a  lowered  bodily  temperature, 
is  sometimes  sudden,  although  usually  preceded  by  diarrhea;  there 
are  great  thirst,  vomiting,  and  purging,  without  effort,  of  a  thin  and 
sligfatjy  turbid  liquid ;  the  surface  is  cold  and  shriveled,  the  features 
collapsed,  the  voice  almost  extinct,  the  pulse  feeble  or  imperceptible, 
and  die  intellect  undisturbed;  Uie  lesions  discovered  after  death  are 
not  sufficiently  char  note  ristic  to  be  used  in  evidence;  sometimes  diph- 
theritic changes  are  found  in  the  intestines,  sometimes  a  deep  injec- 
tion of  their  submucous  coat.  In  most  of  the  symptoms  enumerated, 
diolertt  may  resemble  very  closely  a  case  of  poisoning  by  arsenic  or 
other  irritant,  but  there  are,  nevertheless,  sufficient  means  of  distinc- 
tion. 

"The  post-mortem  appearances  of  Asiatic  cholera  vary  with  the 
stage  of  the  disease.  In  the  early  stage  (the  algid)  the  intestine  ia 
filled  with  a  whitish  fluid,  the  'rice  water'  discharge,  which  is  odor- 
tffit  and  made  up  of  serum  and  flocculi  of  mucus,  and  In  it  comma 
badUi  are  to  be  found  in  countless  numbers.  The  mucosa  of  the 
ileum  is  very  red  and  swollen,  at  first  covered  with  a  layer  of  thick 
mncDS.  Few  or  many  small  foci  of  hemorrhage  may  be  present,  and 
the  follicles  are  swollen  and  gray  or  reddish.  Rupture  of  these  may. 
laake  small  ulcers.     The  colon  is  leas  affected  or  not  involved.     Mi- ' 
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croscopicallj,  there  are  the  lesions  of  severe  catarrh  and  profuse  in- 
filtration. 

"After  the  algid  stage  a  period  of  general  infection  may  follow, 
called  the  cholera  typhoid ;  and,  if  death  occurs  now,  the  tntestinftl 
condition  may  be  negative.  The  hyperemia  has  disappeared;  the 
mucosa  is  pale  or  marked  by  blood  pigment;  its  contents  are  bile- 
etaiued,  and  not  bo  fluid;  and  in  the  colon  masses  of  firm  feces  nay 
he  found.  In  many  cases  a  diphtheritic  sloughing  of  the  mucosa  m>y 
take  place,  with  large,  deep  ulcers  and  hemorrhages. 

"In  general  the  blood  is  thickened,  because  of  the  great  loss  of 
fiuid  by  the  intestine,  dark  and  imperfectly  clotted ;  the  right  rentri- 
cle  and  large  veins  filled  with  blood,  and  the  left  empty.  The  serow 
membranes  feel  slimy  and  are  covered  by  a  thick,  albuminous,  stiokj 
layer.  The  spleen  is  not  enlarged.  The  kidneys  present  cloudy 
swelling,  fatty  degeneration,  or  acute  nephritis,  and,  in  some  case; 
of  cholera- typhoid,  nephritis  and  uremia  are  the  chief  factors.  The 
liver  is  in  parenchymatous  dtigeneration ;  the  cadaver  is  cyanotic; 
the  muscles,  especially  of  the  calf,  are  rigid ;  rigor  mortis  occurs  earh 
and  persists,  and  the  abdomen  may  be  much  retracted. 

"The  accepted  cause  of  cholera  is  the  comma  bacillus.  In  doubtful 
cases  its  discovery  may  be  the  only  satisfactory  proof  of  the  diag- 
nosis ;  for  the  severer  cases  of  cholera  nostras  are  so  nearly  identical 
in  symptoms  with  the  Asiatic  type  that  only  the  presence  of  the  vi- 
brio can  determine  the  disease.  Both  microscopic  examination  of  the 
stools  and  cultivation  must  be  employed.  The  cause  of  cholera  nos- 
tras is  unknown."  *' 

In  poisoning  by  the  irritants,  a  burning  sensation  in  the  throat  and 
stomach,  and  pain  and  distre.fa  in  the  whole  abdomen,  but  chiefly  over 
the  stomach,  precede,  or  occur  simultaneously  with,  the  vomiting. 
These  are  the  most  prominent  and  constant  symptoms  during  the  coo- 
tinuance  of  the  case.  The  matters  passed  from  the  stomach  and 
bowels,  after  their  previous  contents  have  been  evacuated,  are  raucous 
and  bloody,  and  are  not  spouted  forth  as  in  cholera,  but  rejected  willi 
great  distress  and  effort  The  anus  is  often,  indeed,  excorinti>d  by 
their  irritating  properties.  Furthermore,  it  may  be  observed  that 
those  who  have  once  witnessed  a  case  of  malignant  cholera  will  mo6l 
probably  have  the  peculiar  but  indescribable  features  of  this  disease 
BO  impressed  upon  their  memory  that  they  will  not  readily  mistake 
for  it  any  case  of  irritant  poisoning.  Finally,  the  epidemic  preva- 
lence of  the  disease,  or  the  fact  that  about  the  same  timo  other  cases 

"  SclimnuB  and  Ewing,  op.  eit.  p.  372. 
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re*piiiHing  Asiatic  clolera  have  occurred,  will  materially  aaaist  tlie 
pbTsician  in  giving  a  positive  opinion  as  to  the  nature  of  the  attack. 

36.  Cholera  aortrai,  or  cholera  morbus. — Cholera  nostras,  or  cholera 
morbus  as  it  is  usually  termed,  ia  a  disease  which  has  more  points  of 
reeemblance  to  the  effects  of  poisoning  than  that  which  has  just  been 
mentioned.  In  it,  both  the  extreme  collapse  and  the  peculiar  riee- 
wat^r  discharges  are  not  seen;  but,  on  the  other  hand,  the  vomiting 
»nd  purging  are  of  a  bilious  character,  and  there  ia  excessive  pain  in 
the  abdomen.  The  progress  of  the  case  is,  however,  different.  The 
pain  in  cholera  morbus  is  remittent,  coming  on  in  paroxysms ;  and  in 
proportion  as  the  offending  matters  are  discharged,  the  vomiting  is 
leas  frequent  and  painful.  In  irritant  poisoning,  on  the  contrary, 
the  pain  is  constant,  and  there  is  usually  also  tenderness  upon  pres- 
sure ;  the  vomiting  is  of  mucua  and  blood,  and  the  discharges  from 
the  bowels  are  of  a  similar  character.  The  tendency  in  the  latter  ie 
to  death,  in  the  former  to  recovery.  Cholera  morbus  is  seldom  fatalj 
and  when  it  is,  death  does  not,  in  general,  take  place  for  several  days. 
The  contrary  is  the  rule  in  poisoning  by  the  irritants.  Such  are  the 
distinctions  usually  advanced  by  authors;  and  while  they  are,  as  a 
general  rule,  undoubtedly  correct,  it  should  not  be  forgotten  that  dis- 
tinctions valid  in  medicine  may  not  be  so  in  their  application  to  crini- 
insl  cases.  While,  in  the  science  of  medicine,  diagnosis  is  founded 
upon  a  careful  investigation  of  the  prevailing  and  general  characters 
of  diseases,  the  most  delicate  questions  in  medical  jurisprudence  are, 
OB  the  other  hand,  determined  by  exceptional  cases.  Now,  as  experi- 
ence shows  that  persons  may  not  die  from  the  effect  of  the  poisonous 
irritants  until  several  days  have  elapsed,  or,  indeed,  that  they  may 
not  die  at  all,  we  are  at  a  loss  to  perceive  how,  in  such  cases,  it  will 
be  posaiblp,  in  tlie  absence  of  circumstantial  and  direct  evidence,  tu 
decide  that  the  symptoms  were  due  to  attempted  poisoning,  rather 
IliaQ  to  the  disease  in  question;  for,  although  there  may  be  some 
points  of  distinction,  as,  for  example,  the  early  occurrence  of  a  burn- 
ing sensation  in  the  throat,  the  unremitting  character  of  the  pain,  and 
the  sanguinolent  discharges,  yet  these  may  be  absent  in  mild  cases 
of  poisoning,  and  where  life  is  not  destroyed. 

It  may  he  observed,  as  a  further  aid  in  differential  diagnosis,  that 
diarrhea  in  the  earlier  stage  of  cholera  morbus  will  be  usually  absent, 
and  sometimes  does  not  occur  at  all,  while  in  the  case  of  irritant  poi- 
oning  this  is  an  early  symptom. 

The  corrosive  poisons  leave  traces  behind  them  sufficiently  distinct 
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to  prevent  any  likelihood  of  mistaking  their  effects  for  tboae  of  dis- 
ease. 

37.  Knpture  and  perforation  of  stomach. —  There  are  certain  dis- 
eases or  aiiddeii  accidenia  partially  resembling  in  their  sjinptonii 
those  of  the  irritant  poisons,  which  are  ao  readily  re<K)gnized  on  post 
mortem  examination,  that  it  is  needless  to  enlarge  upon  the  modes  of 
distinguishing  them.  These  are  rupture  of  the  stomach,  intestine, 
biliary  ducts,  and  uterus,  and  no  one  will  contend  that  such  lesioai 
can  be  produced  by  poisoning. 

The  post-mortem  rupture  o£  the  stomach  must  be  earefuUy  dislJB- 
gniahed  from  that  occurring  during  life,  and  will  be  accompanied  by 
the  escape  of  a  varying  amount  of  the  contenta  of  the  stomach  into 
the  abdominal  cavity,  and  an  absence  of  inflammatory  action.  "'The 
walls  of  the  stomach,  especially  at  the  fundus,  (or  lower  portion)  ate 
much  softened,  and  are  frequently  converted  into  a  transhicent, 
sliray  mass."*'  If  the  digested  condition  of  the  stomach  WitlLi 
which  surround  the  opening  be  due  to  the  action  of  a  corrosive,  ts, 
for  instance,  sulphuric  acid,  there  can  hardly  fail  to  be  present  <xt- 
tain  inflammatory  signs  due  to  its  more  general  action  upon  the  in- 
ternal surface.  "The  effect  produced  by  perforations  occurring  du^ 
ing  life  ranges  according  to  the  relations  of  the  surrounding  parU; 
a  conmiuni cation  may  be  established  with  the  abdominal  caviiy.  or 
with  a  dosed  sack,  resulting  from  chronic  inflammation,  or  the  hole 
in  the  wall  may  become  closed  by  the  formation  of  adhesions  betwpen 
the  stomach  and  other  organs.  In  the  first  instance,  the  result  is  s 
general  peritonitis  which  is  quickly  fatal ;  in  the  second,  a  cironm- 
scTibed  purulent  or  ichorous  inflammation,  which  is  frequently  of 
long  standing;  and  in  the  last,  as  a  rule,  a  chronic  progressive  utcem- 
tion.  In  such  cases  it  is  frequently  neeesBary  to  vary  from  the  usuil 
method  of  performing  the  autopsy,  and  to  remove  the  stomach  in  con- 
nection with  the  other  organs,  most  freqiiently  the  pancreas  an"! 
liver."  " 

The  symptoms  which  precede  death  by  perforation  of  the  stomal 
rir  intestines  deserve  but  a  passing  notice.  These  may,  however,  give 
rise  to  embarrassment,  not,  indeed,  so  much  from  the  symplonis  of 
the  disease  when  considered  alone,  hut  from  their  offering,  perhaps, 
sufficient  resemblance  to  those  of  poisoning  to  support  the  opinion 
that  the  lesion  referred  to  may  be  due  to  this  cause.  While  it  is  trite 
that  in  this  disease  the  seizure  is  sudden  and  the  pain  in  the  abdomen 

"  Orth,     DlBgnoaii     in     PBthoIogicnt        "  Ibid. 
Anatomj,  trBTiBliition,  N.  Y.  p.  261. 
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aeate,  it  is  not  preceded  by  the  seneatioo  of  burning  in  the  throat  ami 
stomach,  nor  is  the  vomiting  urgent  uulesa  upon  the  ingestion  of  tbe 
liquids.    There  is,  again,  no  diarrhea;  the  main  symptoms  are  aeute, 
diffused  pain  ail  over  the  abdomen,  arising  from  peritonitis,  and  the 
patient  is  collapsed  from  the  first.     But  in  a  case  of  this  kind,  which 
hxa  not  been  closely  observed,  the  discovery  after  death  of  the  perfora- 
tion in  the  stomach  will  naturally  awaken  the  suspicion  of  poisoning. 
If  we  now  inquire  under  what  circumstances  this  lesion  is  produced 
ID  cases  of  poisoning,  we  will  find  that  with  the  exception  of  the  cor- 
rosives it  is  seldom  occasioned  by  any  kind  of  poison.     Perforation 
from  arsenic  is  so  rare  an  event  that  hut  three  cases  are  said  to  be  on 
record,  and  the  fact  of  the  perforation  being  so  unusual  in  a  form  of 
poisoning  so  exceedingly  common,  renders  it  highly  probable  that  in 
these  instances  it  was  due  to  an  already  diseased  state  of  the  coats  of 
the  stomach.     But  the  corrosive  poisons,  which  undoubtedly  produce, 
ID  many  instances,  a  perforation  of  the  stomach,  leave  in  addition 
SDch  manifest  traces  of  their  action  upon  the  throat,  oesophagus,  and 
stomach,  not  to  mention  the  corrosion  of  the  mouth  and  lips,  that  it 
seems  to  be  inexplicable  how  the  single  fact  of  the  perforation  should 
Umve  any  doubt  in  the  mind  of  the  examiner  or  of  the  jury.     More- 
OTOT,  the  charact4?r  of  the  perforation  alone  affords  a  sufBcient  ground 
of  distinction.    The  stomach  in  such  cases  is  blackened  and  extonsive- 
ly  destroyed ;  the  aperture  is  large,  ila  edges  rough  and  irregular,  and 
the  coats  are  easily  lacerated.     Further,  the  poison  escapes  into  the 
earity  of  the  abdomen,  where  it  may  be  easily  discovered  by  chemical 
analysis.     In  perforation  from  disease,  on  the  other  hand,  if  the  af- 
fection be  of  a  cancerous  nature,  there  will  be  no  difficulty  in  distin- 
guishing tbe  cause,  and,  if  it  be  simple  ulceration,  such  as  occurs 
sometimes  in  persons  in  the  enjoyment  of  apparently  good  health,  the 
opening  is  also  characteristic  in  its  nature.     "The  aperture  is  usually 
of  an  oral  or  rounded  form,  about  half  an  inch  in  diameter,  situated 
in  or  near  the  leaser  curvature  of  the  stomach,  and  the  edges  are 
amootb.     Indeed,  it  has  not  unfrequently  the  appearance  of  having 
been  'pnndied  out'    The  outer  margin  of  the  aperture  is  often  black- 
ened, and  the  aperture  itwif  is  funnel-shaped  from  within  outwards: 
i.  «.,  tlie  mucous  coat  is  the  most  removed,  and  the  outer  or  peritoneal 
ooat  the  least.     The  coals  of  the  stomach,  round  the  edge  of  the 
aperture,  are  usually  thickened  for  some  distance;  and  when  cut  they 
have  almost  a  cartilaginous  hardness."  (Taylor.)     Death  takes  place 
from  peritonitis,  the  coQt«nts  of  the  stomach  escaping  into  the  cavity 
of  the  abdomen. 
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Similar  jwrforations  may  exist  in  the  duodenum  or  upper  portion 
of  the  small  intestine,  but  thej  are  comparatively  rare.  ftTiere  tiiese 
perforntiona  of  disease  occur,  they  are  usually  the  result  of  the  routd 
or  chronic  ulcer,  or  more  rarely  still  of  cancerous  diaeaae.  All  theae 
perforations  resulting  from  disease  are  quite  small,  the  diameter  rare- 
ly exceeding  1/10  of  an  inch. 

There  is  still  another  form  of  destruction  of  the  walla  of  the  stom- 
ach, which  is  due  to  a  maceration  of  the  stomach  by  its  contents  after 
death.  It  cannot  give  rise  to  a  suspicion  of  poisoning,  unless  in  the 
absence  of  any  knowledge  of  the  symptoms  preceding  death.  It  is 
purely  a  cadaveric  phenomenon,  and  may  occur  in  the  stomach  of  per 
sons  dying  from  any  cause,  provided  the  peculiar  digestive  prooes* 
necessary  for  its  production  exist*"  It  is  formed  only  in  the  larger 
end  of  the  stomach.  The  opening  is  large  and  irregular,  wiih  ragged 
and  "moth-eaten"  edges  and  no  surrounding  iuBaramation.  Tbi' 
edges  may  be  discolored  and  black,  as  the  result  of  a  chemical  action 
of  the  intestinal  gases  upon  the  coloring  matter  of  the  blood.  There 
is  no  peritoneal  inflammation;  but  the  spleen,  diaphragm,  or  other 
subjacent  viacus  may  be  softened  by  the  acid.  The  absence  of  anv 
disorganization  of  the  pharynx  and  osaophagus,  and  of  peritoneal  in- 
flammation, is  suffieient  to  distinguish  thia  post-mortem  perforation 
from  that  caused  by  corrosive  poison,  with  which  alone  it  is  possible 
to  confound  it  Dr.  Budd  has  found,  naturally  enough,  that  this 
post-mortem  softening  of  the  coats  of  the  stomach  is  more  common 
in  hot  weather.  He  says:  "During  the  past  summer,  which  was  s 
very  hot  one,  my  attention  was  casually  drawn  to  thia  subject,  and 
from  the  middle  of  May  to  the  middle  of  August  I  carefully  exam- 
ined the  stomach  in  all  the  bodies  that  were  opened  in  tbe  King's 
College  Hospital.  In  several  instances  the  mucous  membrane  of  the 
stomach,  in  tlie  greater  curvature,  was  completely  destroyed,  and  in 
a  very  large  proportion  it  had  been  clearly  acted  upon  more  or  lea 
by  the  gastric  juice.  I  renewed  my  observations  in  October,  but  the 
change,  in  a  striking  degree  at  least,  was  then  much  less  frequent"  " 

Should  the  rules  thus  laid  down  for  the  discrimination  of  the  source 

■See  Mpdical  Times  and  GawUe  (No.  other  similar  but  smallpr  opening  ewM 

246,   p.   208)    for   a   csne   in   which   the  ed  lower  down,  and  nbtitted  upon  «  cor- 

stomiich  of  n  child   (which  hod  been  as-  responding   aperture    in    the    transverse 

thyxinted    hy    its    intox.ieated    mother  colon.    No  unnnturnl  adhesions  or  other 

ugging   it   too   closely)    presented    the  morhid  appparaBces  enisled,  and  «  quar- 

followinp     oppearances;        Nearly     the  tily  of  milk  was  found  in   the  >tonudl 

whole  of   the  grent  cul-de-sac   had   dis-  and  in  the  cavity  of  the  abdomen. 

appeared;    the    edges    of    the    npertnre  "Lancet,  18'I7,  p.  593, 
were   thin,  jagged,   and    flocculent ;   on- 
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of  thvae  perforationa  not  prove  sufficient,  a  resort  to  chemical  analysis 
will  render  the  denionstration  complete.  If  any  poison  has  been 
Uken  in  eo  large  a  dose,  or  is  possessed  of  such  violent  properties  aa 
Co  cause  tlie  lesion  thus  referred  to,  it  will  readily  be  found  by  these 
nwaoA.  It  has  been  said  that  a  person  may  die  with  the  symptoms 
of  irritant  poisoning,  and  after  death,  perforation,  the  resnlt  of  ca- 
daveric change,  be  found,  and  that  hence  the  knowledge  of  the  true 
cause  of  the  perforation  does  not  exclude  the  idea  of  poisoning.  It  is 
true  that  such  a  rare  coincidence  may  happen,  but  the  want  of  con- 
nection between  the  poison  and  the  perforation  merely  renders  it 
oeeean^  to  support  the  chai^  upon  other  evidence.  The  case  of 
Miaa  Burns,  for  the  murder  of  whom,  by  poison,  a  Mr.  Angus,  of 
LiFerpool,  was  tried  in  1808,  is  one  in  which  this  doubt  arose.  The 
cbsrgc  of  poisoning  was  not  sustained  by  chemical  or  pathological 
(n'idrnt-e,  and  the  prisoner  was  acquitted. 

38.  Gaitritii,  gastroenteritis,  peritonitii. —  It  is  the  natural  effect 
of  poisonous  irritants  to  produce  one  or  more  of  these  diseases,  but  as 
they  may  arise  from  other  causes,  a  distinction  is  in  practice  neces- 
aarj-.  Gastritis  has  a  more  protracted  course  than  is  usual  in  irritant 
poisoning.  Diarrhea,  so  nearly  universal  a  symptom  of  irritant  poi- 
soning, is  not  always  present  in  these  diseases.  These  names  signify 
inflammation  of  stomach,  or  of  intestines,  or  of  the  peritoneal  sur- 
face of  the  abdomen,  which,  like  other  inflammatory  processes,  is 
always  accompanied  with  fever  or  an  increase  of  bodily  temperature ; 

^beni-e,  the  natural  effects  of  disease  may  be  simulated,  but  if  tlie 
icdic^l  attendant  be  a  careful  observer,  the  difference  between  the 
Iptnms  of  an  irritant  poison,  which  may  induce  secondary  inflam- 
processes,  and  a  natural  disease,  will  hardly  escape  notice. 
Howerer  satisfactory  these  distinctions  may  be  to  a  physician,  it  is 
apparent  that  they  may  have  little  weight  with  others ;  hence,  practi- 
cally, it  is  important  to  examine  them  closely,  for  the  accusation  in 
such  cases  will  have  to  depend  upon  the  results  of  the  chemical  in- 
veotigation. 

39.  Strangnlation  of  intestines. —  Strangulation  of  the  intestines 
has  been  enumerated  among  the  diseases  likely  to  awaken  suspicion 

poisoning,  but  with  little  justice;  for  if  the  symptoms  are  not 
eient  to  distingni-th  it,  most  certainly  it  cannot  fail  to  be  detected 
the  post-mortem  examination. 

40.  Diseases  of  brain,  in  general. —  The  symptomc  produced  by 
poisoning  may  be  closely  imitated  by  those  of  natural 
such  as  apoplexy,  epilepsy,  congestion  of  the  brain.     Until 
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recent  years  tetanus,  as  a  diseaae,  could  not  be  recognized  by  its  post 
morlem  effects  as  distinct  from  dealh  by  certain  poisons^  now,  how- 
ever, Schinaus,  among  other  pathologists,  calls  attention  to  its  re- 
cognition, by  the  presence  at  the  seat  of  external  injury  of  tbe  bacillus 
tfitani.  This  bacillus  has  its  origin  in  garden  earth,  haj-dusl,  on 
splinters  of  wood,  in  decaying  fluids,  and  the  feces  of  horses  and  catUe. 
"It  is  a  straight  rod,  bristle-Uke,  which  makes  end  spores,  and  with 
its  swollen  end  resembles  a  drmustick  or  large-beaded  pin.  It  is 
motile  and  anaerobic."  These  bacilli  are  found  in  the  tissues  only 
at  the  point  of  entrance  in  the  wound  through  which  they  have  b«a 
introduced.  "They  produce  toxins  by  which  tlie  general  intoxication 
is  caused.  So-called  rheumatic  tetanus  (without  discoverable  wound) 
is  probably  due  to  infection  through  the  lungs."  In  regard  to  nai^ 
colic  poisons  and  the  confusion  from  symptomatic  similarity  of  above- 
named  and  natural  diseases  without  post-mortem  signs,  occasionally, 
the  similarity  is  so  great  that,  upon  the  medical  evidence  alone,  it 
inay  be  impossible  to  acquire  a  certainty  of  the  cause  of  deatiL  Many 
ilistinctions  have  been  drawn  by  writers  upon  toxicology  between  the 
L'ffects  of  narcotic  poisons  and  those  of  disease  of  tbe  brain  and  spmal 
marrow,  but  they  serve  only  to  show  the  very  close  analogy  between 
them.  When,  moreover,  it  is  remembered  that  the  most  importam 
of  these  poisonous  agents  leave  no  distinct  traces  of  their  action  in  the 
dead  body,  it  will  be  perceived  that  the  differential  diagnosis  must 
depend  mainly  upon  the  results  of  chemical  investigation,  and  the 
direct  or  circumstantial  evidence  in  the  case. 

The  use  of  instruments,  for  instance,  in  discovering  by  the  stetho- 
scope a  condition  of  the  lungs  often  associated  with  cerebral  or  brain 
diseases,  the  thermometer  to  indicate  inflammatory  processes  due  M 
disease  of  the  nerve  canter,  and  other  means  now  more  familiar  to 
the  medical  profession  than  formerly,  may  serve  to  differentiate  dis- 
ease from  acute  poisoning.  An  effusion  upon  the  membranes  covering 
the  brain  causes  a  very  rapid  appearance  of  lowered  bodily  tempera- 
ture, followed  suddenly  by  increase  of  temperature;  the  action  of 
i)piuni  tends  to  a  depressed  bodily  temperature,  yet  narcotic  symp- 
toms are  present  in  both  cases.  Unfortunately,  no  carefully  recorded 
observations  of  bodily  temperature  as  the  result  of  acute  drug  poisuu- 
ing  have  been  presented  in  courts  of  law;  yet,  we  believe  it  would 
prove  of  material  value  if  a  point  of  this  kind  were  insisted  upon 
in  medical  testimony  in  cases  where  reliance  is  jdaced  upon  symp- 
toms.    The  thermometry  of  disease  is  pretty  well  understood  by  the 
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educated  physician,  and  the  experience  of  every  additional  year  tends 
lo  make  our  knowledge  more  exact. 

41,  Apoplexy. —  Apoplexy,  it  ia  said,  may  be  distinguished  from 
opium  poisoning  by  the  following  considerations:  That  it  does  not 
nsnallT  occur  under  the  age  of  thirty,  nor  come  on  without  warning 
syiiiiitoma,  and  that  the  time  of  seizure  is  irrespective  of  the  taking 
of  food  or  drink.  But  those  distinctions  are  futile,  even  when,  as 
IB  rarely  the  case,  an  accurate  account  of  the  whole  history  of  the 
sickness  can  be  obtained.  More  reliable  are  the  facts  that,  in  poison- 
ing by  opium,  the  symptoms  are  gradual  in  their  accession,  and  that 
the  more  confirmed  effects  are  preceded  by  drowsiness,  and  that  the 
patient,  until  an  advanced  period  of  the  stupor,  can  be  temporarily 
■  roused.  The  pupils  also,  in  jrcneral,  are  strongly  contracted,  and 
ihrre  is  no  contortion  of  the  face  or  paralysis  of  the  limbs.  Dr.  Luff 
n-fers"*  to  the  fact  that  "hemorrhage  into  the  pons  varolii  has  beeit 
mistaken  for  opium  poisoning,  on  account  of  the  conjunction  of  in- 
setuibility  with  contracted  pupils,"  In  the  majority  of  fatal  cases  of 
apoplexy  the  attack  is  sudden,  although  indistinct  warning  symptoms 
may  have  preceded  it:  the  patient  cannot  he  roused,  the  pupils  are 
dilated  and  insensible,  and  the  face  is  slightly  crmtortecl,  indiciitiiig 
a  paralvtic  condition  of  one  side  of  the  body.  Yet  there  are  numerous 
exceptions  to  (he.ie  rules,  a  fact  which  is  easily  nnderstood,  when  wc 
reflect  that  opium  in  addition  to  it*  specific  narcotic  properties  pro- 
dnees  the  very  same  pathological  condition,  with  the  exception  of 
effusion  of  hlood  into  the  auhstancc  of  the  brain,  from  which  it  is 

_«ur  aim  to  distinguii-h  it;  tliis  need  not,  however,  cause  confusion, 

^Ebr  chemical  science  can  easily  determine  the  presence  of  opium  or 

morphin  in  the  hniin  substance  in  those  case?  in  which  it*  use  has 

bfen  followed  by  death,  when  it  baa  not  been  destroyed  or  eliminated 

frniri  the  organism. 

42.  Embolism. —  A  clot  formed  in  the  heart  or  larger  blood  vossela 
may  be  sent  into  the  arterial  circulation,  and  plug  up  an  artery  which 
feeds  an  important  organ, — the  lungs,  for  instance, — and,  without 
manifest  symptom,  may  cause  sudden  death.  This  is  not  so  unusnnl 
a  cause  of  sudden  death  as  may  he  generally  supposed ;  and,  as  the 
pen>on  may  have  been  previously  in  robust  health,  this  catastriphe, 
not  unfreqoeutiy  occurring  in  bed,  may  give  r'n^  to  suspicion  of  foul 
play.  This  accident  may  also  occur  in  any  febrile  attack  or  during 
ooDvalescence  of  a  lying-iu  patient     A  careless  autopsy  may  have 

'  Op.  oil.  Vol.  I.  p.  200. 
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CBUBed  the  pathological  proof  of  an  embolism  to  be  overlooked;  le 
cauae  often  these  clote  are  quite  small,  or  fall  out  t^  roo^  eattiii| 
or  handling  of  the  blood  veseels. 

43.  Paeamonia. —  Death  from  edema  (dropsy)  of  die  brain  or  Inn; 
substance,  from  sudden  shook,  or  from  carbon  monozid  poisoning,  ma 
supervene  so  suddenly  that  the  individual  may  die  before  the  arrivi 
of  a  medical  attendant  In  fact,  cases  are  recorded  where  the  fin 
sign  of  pneumonia  was  a  sudden  fall  in  the  street,  onoonsciousneai 
coma,  and  death  following  almost  immediately.  Here,  again,  tti 
post-mortem  examination  reveals  the  natural  cause  of  death. 

44.  Cerebro-spinal  menis^tii. —  Symptoms  of  this  disease  wer 
confounded  with  those  of  poisoning  by  tartar  emetic,  in  the  trial  o 
Mrs.  E.  Q.  Wharton,  at  Annapolis,  Maryland,  in  January,  1875 
Without  attempting  either  a  review  of  that  case,"*  or  a  thorough  dt 
scription  of  the  above  disease,  it  may  be  advisable  to  relate  the  chai 
acter  of  the  symptoms  most  usually  noticed  in  this  serious  epidcmi 
disease.  Dr.  Ed.  Warren,  in  the  case"'  alluded  to,  stated  that  th 
patients  are  in  a  "condition  of  semiunconsciousness  and  of  increase 
sensitiveness  of  the  surface  of  the  body,  bo  that  they  shiver  wbei 
touched ;  and  have  a  rigidity  of  the  muscleB  of  the  neck,  back,  am 
inferior  extremities;  pupils  neither  contracted  nor  dilated,  but  in 
sensitive  to  light;  suppression  and  retention  of  urine;  lividity  o 
countenance ;  trismus ;  opisthotonos ;  occasional  jactitation  and  resl 
lessness;  incoherent  articulation,  and  a  speedy  and  violent  deatli.' 

This  disease  occurs  most  generally  as  an  epidemic,  and  is  mor 
frequent  in  winter  and  spring  than  in  the  summer  months.  Thi 
best  authorities  (Niemeyer,  Aitken,  Valleix,  and  in  this  countrj 
J.  B.  Uphara,  A.  Stills,  W.  H.  Draper,  S.  Ames,  and  others)  dc 
scribe  the  disease  as  commencing,  often  with  little  or  no  positiv 
warning,**  with  a  severe  chill  of  variable  duration,  accompanied  b; 
a  severe  headache,  and  in  most  cases  by  vomiting.  At  the  end  of  tb 
first  or  second  day,  rarely  later,  the  head  is  drawn  backward.  Tb 
severe  headache  continues,  the  pain  extending  down  to  the  nape  ai 
the  neck  and  along  the  spine.  The  third  or  fourth  day  the  muscubi 
contraction,  especially  in  the  vicinity  of  the  neck  and  back,  is  quitt 
remarkable,  and  to  this  succeeds  opisthotonos  (or  an  arching  of  the 

"  Am.  Jour,  ot  Med.  Sci.  April,  1872,  hia  best.  becsTne  unconadoui,  then  hac 

pp.  320  el  »eq.  violptit   eonvulsiona,    and    waa   dead   it 

■Reported  and  publiahed  bj  the  Bal-  less  than  ten  hours,  though  he  h»d,  thi 

tlmore  Gazette,  p.  97.  same  moTTiirj;.  left  bU  house  appftimtli 

"A   police   officer  at   Diihlin.   Ireland,  in  good  health. 
Koa   stricken   down   sudden);   while   on 
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back  in  such  a  way  that  the  body  may  rest  only  upon  the  hcola  ami 
back  of  the  head) ;  conaciousnesa  is  lost ;  cooatipation,  rarely  diarrhea, 
continues  throughout  the  whole  progress  of  the  disease;  the  pulae  i« 
not  generally  more  rapid  than  in  hcaltli,  thougb  it  may  be  irregular 
and  soft;  towards  the  close  of  the  disease,  if  fatal,  the  pulse  is  umro 
rapid.  The  urine  is  suppressed  or  retained.  The  peculiarity  of  the 
respiration  is  a  marked  feature  of  the  disease. 

The  post-mortem  appearances  of  this  disease  are  more  marked  if 
the  disease  has  existed  several  days  before  death.  If  the  patient  dies 
during  the  first  stage,  viz.,  before  e-tudation  occurs,  the  appearance 
of  the  brain  and  spinal  eord  is  not  peculiar,  and  oftentimes  no  groat 
change  in  any  organ  has  been  remarked. 

Usually  the  appearance,  as  described  by  Niemeyer,  in  recent 
eases  is  as  follows:  "The  subjects  show  no  emaciation,  protracted 
ri^r  mortis,  or  extensive  hypostasis.  The  cranium  contains  much 
blood ;  the  dura  mater  is  more  or  less  dense  and  occasionally  cov- 
ered with  small  hemorrhagic  spots.  There  is  usually  no  effusion  be- 
tween the  outer  membranes;  in  the  subarachnoid  space  there  is  an 
exudation,  which,  both  in  extent  and  character,  occupies  about  a 
medium  position  between  the  purulent  exudation  in  meningitis  of 
the  convexity,  and  the  puro-serous  exudation  in  meningitis  of  the  base 
of  the  brain."  The  brain  itself  is  more  or  less  vascular.  The  dura 
mater  of  the  spine  is  also  more  or  less  vascular,  occasionally  very 
tense,  especially  at  the  lower  part.  The  arachnoid  usually  presents  no 
peculiarity  except  a  decided  opacity.  The  spinal  medulla  itself  is 
more  or  less  vascular,  occasionally  infiltrated  and  relaxed.  Schmaus 
and  Ewing  state  that  "in  many  cases  of  purulent  eerebro-spinal  men- 
ingitis the  lanceolatus  streptococcus  is  found,  in  others,  the  strepto- 
coccus pyogenes,  and  in  others,  a  form  nearly  related  to  the  first, 
enclosed  within  the  cell  body  of  the  nucleus  of  cells,"  Dr.  Ernst 
Ziegler*'  states  that  "Jiiger  is  of  the  opinion  that  the  diplococcus 
intra  cellular  is  meningitidis  is  the  cause  of  epidemic  eerebro-spinal 
zaeningitis,  and  is  entirely  distinct  from  the  pneumococcus.    Sporadic 

eningitis  may,  on  the  other  hand,  be  caused  also  by  the  pneumo- 
coccus." If  these  theories  are  substantiated  the  bacteriologist  could 
settle  a  doubt. 

Except  some  accidental  complications,  there  are  no  particular 
anomalies  of  the  other  organs;  we  should  especially  note  here  that 
[the  spleen  is  almost  always  normal. 

■General  Patholf^^,  Dr.  Emeat  Zieg-   bert  H.  Buck:    Willimn    Wood    &    Co., 
Tr8Ml«ted   under  Editor  Dr.   M-    New  York.  lOOO,  p.  461, 
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45.  Tetftntu. —  The  same  remftrk  is  applicable  to  the  resemblance 
between  the  convulsions  of  tetanus  and  those  produced  hy  strjchnis. 
It  ia  needless,  therefore,  for  us  to  draw  a  parallel  between  the  dis- 
eases referred  to  &od  the  symptoms  bo  closely  imitating  them,  pro- 
duced by  the  poisonous  narcotics.  Where  the  success  of  either  prose- 
cution or  defense  comes  to  stand  upon  such  vacillating  ground  u 
this,  other  sources  of  evidence  failing,  it  wonld  be  better  that  the 
mo3t  approved  works  ou  pathology  should  be  consulted  and  the 
descriptions  of  disease  there  g^ven  be  compared  with  the  symptotni 
enimierated  under  the  narcotic  poisons,  than  that  the  reader  should 
draw  an  unwarranted  conclusion  from  such  an  imperfect  abstract  ai 
it  would  be  proper  for  us  to  ^ve  in  this  place. 

In  Palmer's  case  the  distinction  between  the  symptoms  of  poiMn- 
ing  by  strychnin,  and  tetanus,  was  thoroughly  investigated,** 

Finally,  all  cases  of  sudden  death  may  awaken  suspicion  of  poison- 
ing. If,  as  may  well  be  the  case,  the  post-mortem  alterations  do  ni>l 
clearly  indicate  the  seat  and  nature  of  the  affection,  8  review  of  tie 
manner  of  dying,  and  the  absence  of  any  positive  result  from  chemipii! 
investigation,  must  at  once  negative  the  presumption  of  poison  hanu^ 
been  taken.  Thus,  certain  diseases  of  the  heart,  overdistention  of  the 
atomarh,  fatal  syncope,  and  some  obscure  diseases,  may  not  be  recog 
nized  at  the  autopsy,  but  the  mode  of  death  in  them  is  entirely  differ- 
ent from  that  in  any  form  of  poisoning,  except,  perhaps,  by  prnssic 
acid,  in  which  the  odor  or  chemical  tests  will  disclose  the  cause  of 
death.  The  importance  of  a  careful  collection  and  comparison  of  all 
the  medical  evidence  in  every  case  cannot  be  too  strongly  inaliled 
upon;  for  upon  this  combination  of  proof  it  ifl  that  a  correct  knowl 
edge  of  the  tnie  caiipe  of  death  must  depend. 

46.  Compound  poisoning;  complication  of  symptoms  doe  to  the  com- 
bined action  of  poisons. —  The  so-called  antagonism  of  medicines  i* 
■■erlain  to  play  an  important  part  in  the  subject  of  toxicology,  sad 
deserves  mention  here.  By  antagonism  of  medicines  is  meant  tbe 
residts  of  observation  of  symptoms  of  one  medicine  as  opposed  bv 
the  symptoms  of  another,  or  the  modification  of  one  set  of  symptoms 
due  to  a  poison  by  those  of  an  entirely  antagonistic  character;  for 
instance,  the  dull,  heavy  narcotism  induced  by  an  overdose  of  mor 
pbin  may  be  antagonized  by  a  moderate  dose  of  atropin.  In  tbe 
former  class  of  symptoms  we  have  a  slow  respiration,  say  ten  to  fif- 
teen inspiratory  movements  of  the  chest  in  a  minute,  and  a  sli^tc 

"  London     Imueet,     Mar     and    June, 
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pulse,  forty  or  fifty  beats  per  minute ;  whereas  atropin  quickens  both 
iratiou  and  pulse;  and  both  of  these  drugs  will  produce  a  mental 
ptiptude,  and  even  coma;  though  atropin,  in  moderate  dosps,  will 
jJnduce  an  active  delirium  which  is  gay  and  lively,  while  opium  pro- 
^tauoes  a  passive  delirium  which  is  dreamy  and  lascivious.  Again,  the 
^H|ieting  influences  of  chloral,  whieh  may  obtain  until  death  occurs, 
^HB^  be  antagonized  by  the  convulsifying  action  of  strychnin.  An- 
tagonism of  medicines  does  not  necessarily  imply  that  the  poisonous 
of  one  drug  may  control  the  issues  of  life  and  death  set  in 
koger  by  another  drug;  for  instance,  a  nonfatal  dose  of  strychnin 
ay  antagonize  the  symptoms  induced  by  a  fatal  dose  of  chloral, 
provided  the  stychnin  be  first  given ;  while,  again,  a  nonfatal  dose  of 
rrohnin  given  to  a  patient  whose  life  is  already  jeopardized  by  a 
>isonous  dose  of  chloral  may  even  accelerate  the  fatal  issue.  Still 
further,  the  complication  of  symptoms  may  be  masked  by  the  use 
of  a  third  or  fourth  drug.  An  illustration  is  offered  in  the  following 
eascis: 

Dr.  Harrison  reports"'  tlie  case  of  an  attempted  suicide  by  the 
combination  of  strychnin  and  opium.  About  %  of  a  grain  of 
strychnin  and  ninotj"  drops  of  laudanum  were  swallowed,  and  in  three 
quarters  of  an  hour  the  strychnin  convulsions  appeared;  during  this 
time  some  urine,  though  only  a  portion  of  that  passed  was  colleett-d 
from  the  man,  showed  the  presence  of  1/20  of  a  grain  of  strychnin. 
Chloral  was  used  as  an  antidote  to  the  strychnin ;  tJie  man  recovered. 
Another  case  is  reported,'*  where  a  similar  amount  of  strychnin  was 
swallowed  combined  with  2  drams  of  laudanum  and  some  oxid  of 
mercury.  No  convulsions  occurred,  but  the  man  exhibited  an  intense 
narcotism  which  gradually  disappeared.  Dr.  Marvin'*  reports  the 
ease  of  a  patient  who  took,  with  suicidal  intent,  10  grains  each  of 
strychnin  and  morphin  during  an  attack  of  melancholy,  whieh  a  post- 
mortem examination  proved  to  be  due  to  cerebral  condition  caused  by 
aremic  poisoning  from  serious  disease  of  the  kidneys.  The  symp- 
toms of  morphin  poisoning  could  hardly  be  recognized. 

The  second  case  reported  by  Dr.  Marvin'"  was  seen  by  him  in 
oonsullation,  and  was  remarkable  from  the  fact  that  the  antagonism 
was  caused  by  disease:  in  this  case  serious  coma  and  apparent  nar- 
ootism  supervened  after  the  moderate  ingestion  of  l^/j  grains  of  mor- 
phin administered  in  fractional  doses  of  y^  of  a  grain  every  three 
tours.    Coma  with  stertorous  breathing  occurred  four  hours  after  the 
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final  dose,  or  fifteen  hours  after  the  first  dose  va^  taken;  as  hom 
afterwards  1/60  of  a  grain  of  atropin  was  admiiUBtered  Babcutant 
ously,  because  the  respiratory  movements  were  slow  and  feeble,  and 
the  pulse  weak,  with  a  bodily  temperature  of  103°  and  106°.  To 
tliis  was  added  the  stimulating  effect  of  electrical  treatment.  The 
cerebral  symptoms  were  so  marked,  and  the  patient  so  nearly  dead, 
that  Dr.  Marvin  left  him,  as  he  supposed,  in  artimlo  morlis;  but  he 
learned  from  the  attending  physician  the  next  morning  that  the 
patient  recovered  from  these  severe  ayniptoms.  An  examination  of 
the  urine  revealed  a  low  specific  gravity,  one  third  of  albu- 
min, and  a  number  of  wasy  and  granular  casts.  The  high  tempera- 
ture would  show  that  the  cerebral  lesions  were  not  due  to  uremia,  bnt 
that  this  condition  made  the  narcotic  effects  of  morphin  more  pro- 
nounced than  if  the  patient  were  free  from  organic  disease. 

A  number  of  other  eases  have  been  observed  by  physicians  in  their 
daily  practice  to  illustrate  the  more  ready  susceptibility  to  morphin 
narcosis,  of  patients  who  are  the  aubjeeta  of  advanced  renal  disease." 
This  is  especially  the  case  in  the  contracted  granular  form  of 
nephritis,  the  amyloid  degeneration,  atrophy  and  parenchymatom 
degeneration  of  the  kidney,  the  explanation  of  which  is  simple.  The 
kidney  being  the  main  organ  of  the  body  concerned  in  the  elimination 
of  morphin,  any  obstruction  to  its  eliminating  function  would  obvi- 
ously allow  this  poison  to  remain  longer  in  the  system,  and,  conae- 
quently,  its  poisonous  action  would  be  continuously  exerted.  On 
this  account,  the  administration  of  this  drug  in  renal  diseases  in 
ordinary  medicinal  doses  may  be  attended  with  danger  to  life  which, 
in  normal  conditions  of  health,  might  not  be  expected.  This  is  also 
true  in  the  latter  stages  of  diabetes,  when  the  eliminating  power  of 
the  kidney  is  obstructed  by  a  glycogenic  degeneration  of  its  lining 
(epithelial)  membrane. 

The  fact  must  not  be  overlooked,  too,  that  the  blood  may  he  » 
surcharged  with  one  poison  that  a  second  may  not  be  absorbed  until 
the  first  has  passed  out  of  the  circulation;  in  this  view  of  the  mailer 
the  symptoms  of  two  drugs  may  be  masked;  for  instance,  the  writer 
has  etherized  a  dog  and  administered  subcutaneously  a  dose  of 
pnissic  acid  double  that  required  to  destroy  its  life;  during  three 
quarters  of  an  hour,  while  the  ether  was  being  inhaled,  there  was 
no  evidence  of  poisoning  by  prussic  acid,  but,  on  allowing  the  dog  U> 
recover  from  the  effects  of  the  ether,  the  poisonous  action  of  prussic 

■"See    The    Hypodermie    Injection    of    Diingern,  by  H.  H,  Kbhc,  M.  V>.,  N.  V.; 
Morphia,  Its  Hisborj,  AdvanUgea,    Mid    C.  L^  Bermenghani  &  Oo.  ISSl). 
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adi  became  manifested,  and  tbe  animal  died  with  the  usual  efTeots 
of  pniaaic  acid  intoxication.  Though  these  latter  effects  of  combina- 
liaii  have  not  been  extended  to  other  drugs,  yet  it  cannot  be  denied 
liiit  the  donbtful  queation  of  absorption  of  two  remedies  simiiltHue- 
uiudy  in  one  indi\idnal  will  inevitably  form  an  important  factor  in 
the  iDAtter  of  toxioological  science.  Prof.  J,  N.  Langley,"  after  a 
fHj  orefol  series  of  experimenta  on  the  antagonism  of  certain  alka- 
bii)  dmgs,  put0  the  nature  of  the  antagonism  in  the  fol- 
loving  words:  "Alkaloids  act  on  the  tissues  by  forming  chcm- 
i«l  compounds  with  them.  When  two  poisons  act  on  the  same  tissue, 
lie  result  depends  on  their  relative  physiological  or  chemical  affinity 
hi  the  tissue,  and  the  mass  of  each  present.  Thus,  then,  within  cer- 
uin  limits  U)  be  spoken  of  presently,  if  the  one  alkaloid  is  given,  its 
effect  can  be  antagonized  by  giving  a  suHScient  quantity  of  the  other. 
A  Ihait  IB  placed  to  this  antagonism  by  the  impossibility  of  giving 
•07  large  quantities  of  any  substance,  without  injuring  the  tissue 
by  physical  processes  consequent  on  alteration  in  the  density  of  the 
hidi.  The  antagonistic  action  of  alkaloids  can  only  occur  within 
ibe  limits  of  doses  which  do  not  seriously  alter  the  tissue  by  altering 
ibtirannal  rate  of  difFui^ion,  etc.  If,  for  instance,  a  nearly  maximal 
^  of  atropin  be  given,  do  other  alkaloid  we  are  acquainted  with 
«B  inta^nize  its  action  on  the  salivary  glands,  for  the  chemical 
ifaity  of  alriipin  for  the  tissue  is  so  great  that  it  would  require, 
k  oDrnpeniMte  for  this,  a  mass  of  the  other  alkaloid  impossible  to  be 
|itn  without  direct  injury  to  the  tissue.  .  .  .  The  only  case 
■ivliicb  a  return  to  norma)  seems  to  be  possible,  is  when  the  poisons 
Makiaa  together,  or  when  they  act  on  some  third  tissue,  as  blood, 
•Ud  influeucea  the  gland  or  other  structure  in  question."  Now 
•ktt  U  true  ia  rt^rd  to  physiology  is  true  also  in  regard  to  toxi- 
'•hgf,  and,  in  a  given  ease  of  poisoning  by  more  than  one  drug,  the 
i^ort  tboulii  always  bear  in  mind  that  the  nature  of  symptoms  must 
-MMMkrily  b0  influenced  by  the  rules  which  govern  the  action  of 
Mkf  or  both.  For  a  further  discussion  of  this  matter  the  reader 
^nfatied  to  an  article  by  Roesbacb;"  also  to  the  trr-atise  of  Futhor- 

Writon  on  toxioolo]^  have  usually  included  in  their  text  a  descrip- 
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tion  of  die  VBiioos  mLSiiotef  wiaA  «ra  to  be  used  ia  cases  of  poisoo- 
tn^  While  Aen  b  maA  to  be  nid  in  fsror  of  thi^  custom,  it 
efaotUd  abo  be  mentiaaed  that  mo  ^norant  use  or,  rsther,  abusp  of 
the  antidote  maj  ineicase  the  danger  to  the  life  of  the  snfferer  ratW 
than  act  as  a  core. 

It  is  of  the  utmost  importance,  before  resorting  to  the  use  of  in 
antidote,  that  we  afaooM  be  assured  what  poison  has  been  swallowed. 
We  eboold  not  aasome,  because  the  effect  of  the  poisonous  substance 
appears  to  hare  prodoced  a  corrosiTe  action,  that  an  acid  cmmsire 
has  been  ingested ;  for  a  eanstic  alkali  maj  simulate  to  tbe  inexperi- 
eaoed  observer  the  same  local  effects  upon  the  mouth  and  throat.  It 
is  quite  evident  that,  if  a  caustic  alkali  be  inadrertentlv  administered 
in  sach  a  case  of  corroeion,  from  tbe  ingestion  of  an  alkali,  this  neat- 
ment  woold  he  onlv  an  aggravation.  The  use  of  a  stomach  pump, 
after  the  caustic  alkali  has  softened  tbe  tissues  bj  its  prolon|roil  con- 
tact with  the  mucous  membrane  of  the  throat  and  gnllet,  is  eertaink 
not  to  be  recominended :  nor  would  it  be  advisable  to  administer  an 
irritant  emetic,  like  mustard,  to  provoke  vomiting.  Moreover,  it 
should  be  remembered  that,  when  using  the  so-called  phrsiolo^ciil 
antidotes,  we  are  handling  remedies  whose  action  is  used  onlv  to 
counteract  an  unnatural  physiological  condition,  and  to  proceed  wiih 
the  latter  with  the  knowledge  that  we  are  fighting  one,  with  another, 
dangerous  poison. 

47.  Suicide;  its  relation  to  life  insaranoe. —  This  relation  has  be- 
come so  notorious  in  recent  years  from  suits  at  law  between  life  in- 
surance companies  and  the  beneficiaries  under  the  terms  of  the  poli- 
cies issued  to  persons  whose  death  has  occurred  either  by  suicide  or 
from  suspicious  circumstances,  that  it  may  well  suggest  more  than 
a  passing  comment  in  works  on  medical  jurisprudence.  Cases  of  sus- 
picious deaths  have  occurred  in  which  others  than  the  victim  of 
suicide  have  been  suspected  of  conniving  at  hia  death.  We  have  men- 
tioned on  a  previous  page  (§  7,  supra)  a  case  nf  suicide 
which  the  victim  attempted  to  conceal  under  the  guise  of  death  from 
natural  caiiyes.  There  are  well-known  cases  where  a  person  has  com- 
mitted a  self-murder  in  order  to  secure  a  premium  effected  upon  tLe 
risk  of  his  life  for  the  benefit  of  his  family.  Provided  he  wished  to 
effect  this  purpose  fraudulently,  and  to  conceal  his  net  of  suicide,  the 
victim  would  seek  a  means  of  self-destniction  which  would  escape 
detection,  and  to  this  end  he  would  select  a  poison  whose  effects  would 
resemble  a  natural  disease.  On  this  account,  therefore,  the  qiieslinn 
of  determining  a  natural  from  an  unnatural  death  assumes  an  impor 
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It  position,  and  therefore  tiie  pbysici&n  who  is  called  upon  to  state 
caiiso  of  a  sudden  death  should  ascertain  whether  the  deceased 
taken  a  policy  for  life  insurance. 
We  would  refer  our  readers  to  the  case  of  Mrs.  Manson's  trial, 
Bviously  mentioned,  for  the  murder  of  Mrs.  Julia  A.  Wilson  at 
*titnam,  Connecticut,  during  March,  1903,  in  which  the  defense 
fut  up  the  plea  of  suicide  to  cover  the  murder.  Another  interesting 
of  supposed  suicide  of  a  resident  of  Newtoaville,  Massachuaetta, 
'concerning  which  a  suit  was  brought  by  certain  life  insurance  com- 
panie.s  who  had  issued  large  insurance  upon  the  life  of  tlie  decedent, 
a  Bvnopsis  of  which  is  presented  in  our  Appendix  (case  No.  XXIX.). 
In  this  case  the  medical  examiner,  after  a  post-mortem  examination, 
bad  given  a  certificate  of  the  cause  of  deati  as  due  to  nephritis  com- 
plicated with  a  cardiac  alTection  and  congestion  of  the  lungs.  Tin- 
fortunately  for  the  absolute  attestation  of  a  natural  disease  of  the 
Itidneys  as  explaining  the  cause  of  death,  though  in  the  first  exam- 
ination the  medical  examiner's  opinion  was  verified  by  Dr.  Mallory'a 
niicros«.'opical  investigation  of  one  of  the  kidneys  of  the  decedent, 
ret,  at  a  subsequent  autopsy  on  exhumation  of  the  cadaver,  the  kidney 
could  not  be  found.  If  the  prominence  of  the  question  of  fraudulent 
oonoealmeiit  from  the  insurance  companies  had  been  9Usi)GctL'd,  more 
care  would  have  been  taken  in  preserving  the  proofs  of  the  cause  of 
death.  There  was  no  imputation  upon  the  integrity  or  ability  of  the 
medical  examiner  in  this  cuse;  but  the  confirmation  of  bis  opinion 
would  have  been  made  clear  had  the  kidney  licen  preserved  for  a 
future  re-examination.  The  suspicion  aroused  was  intensified  by  the 
fact  that  much  of  the  large  amount  of  life  insurance  bad  recently 
been  obtained,  and  that,  after  death,  the  insured  was  found  without 
aobatantial  means,  and  even  suspected  of  having  before  his  denth 
forged  documents  with  which  to  obtain  money  to  pay  his  premiums. 
In  the  above  case  most  of  the  life  insurance  companies 
ptiid  ilie  full  amoimt,  but  some  compromised  by  paying  50 
per  cent  of  amount  insured,  which  would  seem  to  indicate  that 
there  were  some  grounds  to  support  the  theory  of  suicide.  This, 
mm!  other  similar  cases,  will  furnish  a  lesson  to  all,  that  each  case  in 
which  the  official  view  of  a  supposed  death  by  suicide  ia  not  clearly 
asttblished  by  incontestable  proofs  as  caused  by  the  hands  of  the 
deoeatied  should  be  subjected  to  a  judicial  inquiry.  It  is  hardly 
necessary  to  add  that  the  death  in  this  ease  was  suspected  by  the 
K^nts  of  the  insurance  companies  to  be  attributable  to  some  puisou 
tal.en  by  the  suicide  during  the  night  before  bia  death,  but  could  not 
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be  proved  on  chemical  analysis  because  the  contents  of  the  atomacli 
were  also  lost  prior  to  the  exhumation.  The  attention  of  the  reader 
is  also  called  to  the  notes,  cited  in  Appendix,  of  another  ca^,  of  the 
murder  of  Marcus  M,  Rogers  bj  his  wife  for  the  purpose  of  obtain- 
ing a  small  amount  of  life  insurance  on  the  supposition  that  the 
man  c-ommil.ted  suicide.     Case  No.  XXVIII.,  Appendix,  p.  790. 

48.  Classification  of  poisons. —  We  propose  in  the  following  chap- 
ters to  present  the  various  poisons  under:  First,  the  occurrence  in 
nature,  in  preparations,  in  arts  and  manufacture;  second,  the  proper 
ties  of  the  poison ;  third,  symptoms  of  poisoning, — acute,  aubacutp, 
chronic ;  fourth,  lethal  dose, — action  and  duration ;  fifth,  diaguogit 
of  poisoning;  sixth,  treatment  by  antidotes;  seventh,  post-mortem 
appearances;  eighth,  chemical  examination  and  testa. 

Poiaoua  have  been  variously  classified  by  different  authors,  but 
none  of  the  systems  is  entirely  free  from  objection,  either  theoreti- 
cal or  practical.  Thus  they  have  been  classified  according  to  the  king- 
dom from  which  they  are  derived,  into  mineral,  animal,  and  vegeta- 
ble; also,  according  to  their  chemical  properties,  into  organic  and  in- 
organic, acids,  alkalies,  and  salts;  but  perhaps  the  most  satisfactory 
metliode  of  classification  were  those  based  upon  their  physiological 
action,  the  principal  ones  of  which  are  those  of  Taylor"  and 
Tartlieu." 

We  shall  not  in  this  treatise  confine  ourselves  exclusively  to  any  of 
the  systems  laid  down  in  books  upon  poisons,  nor  shall  we,  as  in  onr 
former  editions,  follow  the  old  classification  of  Orfila,  viz.,  into  irri- 
tant, narcotic,  and  narcotico-iiritant,  which  has  become  so  familiar 
to  American  medical  jurists;  it  is  by  no  means  free  from  objections, 
nor  is  it  strictly  accurate.  This  division  cannot  be  rigorously  main- 
tained except  for  the  purpose  of  convenient  reference;  sinoc  there 
are  poisons  usually  classed  under  irritants,  which  are  likewise  some- 
times  narcotic  in  their  action,  as,  for  example,  arsenic  and  oxalic 
acid;  and,  on  the  other  band,  some  of  the  pure  narcotics,  especially 
opium,  occasionally  produce  the  symptoms  of  irritant  poisoning.  The 
classification  has  been,  however,  sanctioned  by  the  use  of  the  most 
eminent  toxicologists,  but  is  rather  obsolete  as  shown  by  more  recent 
knowledge  both  in  chemical  and  physiological  resiearches. 

The  classification  as  given  by  Taylor  la  in  accordance  witli  the  fol- 
lowing scheme : 

"Taylor  on  Poiaona,  18TG.  p.  73. 
"  Etiide  MedEco-L^le  rt  Cliniijue  9iir 
rEmpoiaonnemeut,   Paria,   IBT6,   p.    170. 
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Irritant. 


Kcantiei. 


I*  Acid  poisonB. 
Mineral j  Alkaline  poisons. 

1  NooDietjillic. 
MeUUic 
Vegetable. 
AnimBl. 
fprebrsl. 
Spinal. 

Cerebro-HpinaL 
Cerebro- cardial. 


B«(>] 


The  followiog  18  the  classification  of  M.  Tardieu:  fl)  Ii-vit  luta  snd 
rroaives;  (2)  bypostlieniaDta;  (3)  etupefiaBta;  (4)  narcotics;  (5) 
tetanica. 

1.  Poisoning  by  irritant  or  eorposive  poisons  haa  the  peculiarity 
■ttributed  to  a  local  irritant  action,  which  may  result  in  a  violent 
inflaromation,  eoTTosion,  and  a  disorganization  of  those  tissues 
attaoiced  by  the  poisonous  substance ;  the  effects  of  the  substance  which 
has  been  swallowed  being  almost  exclusively  due  to  lesions  of  the 
digestive  organs. 

2.  The  hypos  then  i  an  ta  have  the  peculiarity,  not  merely  of  prodm- 
jng  a  loc^l  irritation,  though  this  may  actually  occur,  but  also  of 
causing  general  disturbances  resulting  from  their  absorption ;  these 
tatter  may  be  disproportionate  to  the  local  effects,  which  oftentimes 
are  entirely  absent,  and  are  very  different  from  irritation  or  inflani- 
mation;  they  consist  in  fact  of  a  rapid  and  profound  depression  of 
the  vital  foroea,  and  are  associated  with  a  manifest  alteration  of  the 
Uood. 

S.  Poisoning  by  stupefying  poisons,  of  which  the  largest  portion 
ve  been  comprised  under  the  improper  denomination  of  narcotico- 
•orid,  though  producing  neither  narcotism  nor  acridity,  has,  as  its 
ttsential  character,  a  direct  special  action  upon  the  nervous  system, 
a  depressant  action  which  corresponds  to  what  is  called  in  semiotics 
(aymptoms  of  disease)  stupor,  sometimes  accompanied  with  a  local 
irritation,  oftentimes  of  a  slight  character. 

4.  Poisoning  by  narcotics  is  characterized  by  an  action  quite 
^>ecial  and  distinct,  that  can  only  be  defined  by  Its  own  name  "nar- 
cotism." 

5.  Finally,  poisoning  by  the  tetanic  poisons  is  characterized  by  a 
violent  excitation  of  the  nervous  centers,  the  intensity  of  which  may 
be  ao  great  as  to  produce  instant  death. 

The  symptoms  produced  by  each  class  of  poisons  are  sufficiently 
indicated  by  their  name.     Thus,  the  irritants  produce  vomiting  and 
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purging,  intense  abdominBl  pain,  and  fatal  exhaustion.  Septic  irri- 
tanta  produce,  in  addition,  symptoms  which  are  known  as  rrpboid; 
and  certain  metallic  irritante  in  small  and  long-continued  doses  gii^ 
rise  to  impaired  digestion  and  nutrition,  and  de-^th  b;  a  grailiul 
exhaustion  of  the  system.  Their  primary  actioa  is  expended  upon 
the  intestinal  tube,  causing  inSammation  or  corrosion,  and  the  eSeol 
upon  tlie  nervous  system  is  secondary.  The  narcotics  produce  fulneai 
of  the  head,  vertigo,  dimness  of  vision,  delirium,  coma,  paralvsig, 
and  sometimes  tetanic  convulsions.  The  narcoti co-acrid  poisons  pro- 
duce stupor  or  delirium  and  convulsions,  and  also  irritate  the  stura- 
acb  and  bowels,  causing  vomiting  and  purging.  Both  these  and  the 
irritant  poisons  are  commonly  known  by  their  taste,  which  is  hot  and 
acrid,  metallic,  nauseous,  or  bitter;  arsenic  is  the  chief  exception  to 
this  rule,  as  its  taste  may  be  either  unperceived,  or  only  distinguished 
as  rough  or  swcttish.  The  corrosive  poisons,  such  as  the  mineral 
acids  and  caustics,  have  so  violent  an  eSect  upon  the  mouth  aud 
throat  that  the  mere  fact  of  their  having  been  taken  affords  a  good 
presumption,  in  this  country  at  least  (from  tlie  readiness  with  which 
any  kind  of  poison  can  be  obtained),  against  their  having  been  roliiu- 
tarily  swallowed.  The  pure  narcotics  have  only  a  alighUy  disagree- 
able taste.  This  class  is,  however,  but  a  small  one  compareil  with 
the  others,  and,  with  the  exception  of  opium,  rarely  gives  rise  lo 
judicial  investigations. 

The  large  number  of  poisons,  which,  since  the  time  of  the  earlier 
toxicologists,  have  been  added  to  poisonous  substances,  and  many  of 
which  are  in  common  use,  may  add  to  a  necessary  confusion  in  aay 
method  of  the  older  classifications;  yet,  attempts  at  a  new  mi-thod 
may  add  still  further  and  more  serious  confusion.  The  preceding 
classifications  are  so  well  known  that  they  are  almost  classic  There 
are,  howevtir,  a  great  many  new  poisons  which  it  would  be  difficult 
to  place,  in  the  light  of  recent  scientific  knowledge  of  their  physiologi- 
cal action,  in  either  of  the  above  classifications. 

We  will  therefore,  in  the  following  pages  on  the  details  of  the 
action  of  poisons,  adopt  a  new  system  of  classification  based  on  the 
methods  which  the  chemists  would  use  in  searcliing  for  the  poison 
which  would  cause  the  death  of  the  victim  subjected  to  inquiry  at 
to  the  cause  of  death.  We  are  fully  aware  that  toxicology  has  not 
advanced  to  such  a  period  of  scientific  knowledge  that  any  scheme  of 
classification  can  be  in  accordance  with  the  line  of  knowledge  of 
today,  and,  after  a  series  of  years,  retain  its  same  position  in  the 
group  in  which  we  propose  at  present  to  arrange  it     It  would  seem, 
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however,  that  the  groups,  as  we  have  airanged  them,  will  make  the 
details  of  information  contained  in  the  following  pages  of  more 
practical  value  to  the  expert  who  ia  called  upon  to  present  his  infor- 
mation as  to  what  poison  may  have  constituted  the  cause  of  death  in 
a  given  case,  than  if  we  continued  the  former  classification  used  in 
earlier  editions. 

The  most  derarable  echane  would  be  a  classification  hased  upon 
the  actions  of  die  various  poisons ;  bat  the  science  of  therapeutics  is 
not  Bufficientiy  advanced  to  render  this  possible  with  the  desired  cer- 
tainty. Further,  many  poisons  act  differently  according  aa  to  whether 
the^  are  given  in  small  or  laige  doses,  and  an  empirical  classification 
along  these  lines  would  necessitate  placing  the  same  poison  in  more 
than  one  class.  A  classification  based  according  to  the  origin  of  the 
poison  has  its  disadvantages ;  but  they  are  not  ae  great  as  those  sug- 
gested in  attempting  to  classify  poisons  by  their  action.  A  modifi- 
cation of  this  latter  scheme,  based  more  upon  the  chemical  and 
physical  properties  of  the  poisons,  together  with  their  nature  and 
origin  to  a  certain  extent,  seems  to  us  at  present  the  moat  desirable  j 
viz.: — 

L  Gaseous  poisona  (organic  and  inorganic). 
n.  Inorganic  poisons  (solid  and  liquid). 

III.  Organic  poisons  (nonalkaloidal). 

I\'.  Organic  poisons  (alkaloidal). 
V.  Food  poisoning,  ptomaius,  toxins,  leukomains. 

This  classification  appeals  to  the .  chemist,  as  it  ia  along  these 
lines  that  he  conducts  his  analysis,  and  it  is  often  called,  therefore, 
the  analytical  classification. 
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air),  and  will  therefore  be  found  in  greatest  quantity  near  the  floi^r 
after  coinbuHtion  has  ceaaed;  but  during  combustion,  or  wliile  the 
air  is  still  warm,  it  will  be  equally  diffused  through  the  apartment. 

Carbon  dioxid,  formerly  called  carbonic  acid,  la  not  strictly  a 
poiaon,  though  the  inhalation  of  pure  carbon  dioxid  gas  causes  death 
by  preventing  the  elimination  of  the  same  gas,  and  also  by  depriving 
the  system  of  oxygen,  thus  causing  death  by  asphyxia. 

M.  Demarquay'  states  from  his  own  observation  and  experiments. 
if  carbonic  acid  is  injected  into  the  veins,  taking  care  not  to  inject 
with  such  force  as,  by  entering  the  cavities  of  the  heart  to  cause  death 
by  mechanical  distention  of  that  organ,  it  is  absorbed  in  large  quan- 
tity and  quickly  eliminated.  Introduced  into  the  system  by  the  lungs, 
carlwn  dioxid  produces  none  of  the  toxic  properties  so  commonly 
attributed  to  it.  In  fact  the  mammalia  cnn  breathe  a  long  time,  with- 
out any  serious  inconvenience,  atmospheric  air  or  oxygen  one  fourth 
or  one  fifth  of  whose  volimie  consists  of  carbonic  acid.  In  man  a 
slight  disturbance  may  be  caused  after  the  lapse  of  a  time,  varying 
with  the  susceptibility  of  individuals,  but  lasting  long  enough  to 
cause  the  development  of  certain  therapeutical  effects  which  have 
indicated  the  use  of  the  agent.  Finally,  the  lesions  after  death  caused 
by  the  inhalation  of  this  gas,  whether  in  man  or  animals,  do  not  in 
the  least  resemhle  those  caused  bv  the  toxic  ageut  carbon  monoxid, 
formerly  called  carbonic  oxid,  with  which  it  has  often  been  con- 
founded. 

Most  of  the  accidents  caused  by  coal  gas,  confined  air,  vapors  from 
vats,  laying  aside  all  account  of  carbonic  acid,  should  be  in  a  large 
measure  attributed  either  tn  carbonic  osid,  aulphid  of  hydrogen, 
alcoholic  fumes,  or  even  to  other  gases,  as  yet  little  known,  which  have 
their  origin  from  these  sources. 

Carbon  dioxid,  carbonic  acid,  is  simply  irrespirable.  It  is,  how- 
ever, unlike  nitrogen  or  hydrogen  in  this  respect,  and  is  more  in- 
jurious than  these  gases  because  it  prevents  the  inspiration  of  oxygen 
and  the  necessary  respiratory  functions.  Respiration  essentially  con- 
sist* in  the  interchange  of  gases  between  the  blood  and  air,  and,  from 
the  fflcl  that  this  interchange  cannot  take  place,  more  in  consequence 
of  an  absence  of  the  necessary  amount  of  oxygen  in  an  air  saturatj-d 
.with  carbonic  acid,  than  from  the  poisonous  character  of  tliis  gas, 
[  ficcording  to  the  physical  law  of  gases,  it  may  be  seen  that  the  inspira- 

'  E«iii  df  Pnpumntologie  Mfldiciile; 
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tion  of  pure  carbonic  acid  is  a  material  obstacle  to  the  respint 
process,  and  consequently  produces  asphyxia.  On  the  other  haml, 
hydrogen  and  nitrogen  cannot  supply  the  deficiency  of  oxygvo,  and 
cause  the  normal  changes  in  the  blood  necessary  to  support  life,  but 
this  is  not  the  result  from  the  same  physical  law  of  diffusion  of  gases, 
because  they  are  of  a  different  nature  from  the  eliminated  gase:^;  yel 
tills  interchange  can  go  on  only  for  a  limited  period,  and  thus  dis- 
turbances may  be  caused  that  are  inconsistent  with  life.  ■! 

Carbon  dioxid  exists  from  emanations  of  the  soil  in  rock  caves,  an^ 
is  also  a  product  of  fermentation  of  malt  and  other  chemical  processes ; 
the  well-known  precaution  of  testing  for  its  presence  in  deep  holen, 
by  the  lowering  of  a  lighted  candle  to  learn  if  the  gas  is  presfot  in 
suiEcient  quantity  to  extinguish  the  light,  is  familiar  to  everj-one. 
A  candle  will  burn  in  an  atmosphere  of  which  10  to  12  per  cent  of 
the  volume  consists  of  carbon  dioxid.  In  ordinary  pure  air  the  pro 
portion  is  about  4  per  cent  per  volume;  when  it  exceeds  this  proper  j 
tion  it  is  irrespirable,  not  because  this  quantity  of  the  gas  itself  i>^| 
injurious,  but  because  in  an  apartment  which  is  closely  packed  with  ~ 
beings  who  are  exhaling  from  their  lungs  and  the  surfaces  of  their 
bodies  volatile,  effete  materials  are  foimd  which  are  deleterious  when 
inapirpd  into  the  lungs,  and  so  pass  into  the  human  tissues.  There- 
fore, the  estimation  of  the  proportional  amount  of  carbon  dioxid  in 
a  room  is  often  used  to  determine  the  extent  of  the  foulness  of  ihe 
air  of  that  room. 

When  pure  carbon  dioxid  is  inhaled,  the  glottis  closes  and  pre- 
vents further  inspiration,  and  the  head  feels  crowded  with  the  sensa- 
tion of  a  ringing  in  the  ears,  vertigo,  relaxation  of  the  mu^lea, 
sleepiness,   and   loss  of  consciousness.     If  the  inspiration   be  con- 
tinued, signs  of  asphyxia  appear,  from  which  the  patient  may  die 
if  he  he  not  allowed  to  breathe  air.     According  to  some  experiment* 
of  Demarquay,  if  the  body  of  a  person  be  placed  in  a  tight  vat  of 
pure  carbonic  acid  gas,  and  he  be  allowed  to  breatlie  fresh  air,  aud     , 
provided  no  air  is  allowed  to  touch  his  skin  below  the  neck,  he  nil^H 
experience  the  same  sensations  as  if  inspiring  the  gas  through  the^" 
lungs.     Dr.  Luff  quotes  in  his  book,  to  which  we  have  previously  re- 
ferred, two  fatal  cases:  "Taylor  and  Stevenson  mention  the  case  o^S 
a  boy  who  fell  into  a  vat  among  some  wet  hops,  and  speedily  dirJ^" 
from  respiring  the  atmosphere  of  carbon  dioxid ;  two  men  attempted 
to  rescue  the  boy,  but  died  in  tlie  attempt     A  man  descended  into  J 
a  large  vat,  having  previously  applied  the  candle  test;  he  was  heard 
tc  cry  out,  'There  is  gas  here,'  and  instantly  fell  back  dea^."   He  also 
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relates  a  case  reported  by  Biggam,'  where  carbon  dioxid  from  a 
near-by  mine  emanated  from  the  ground  under  a  house,  during  a 
prolonged  period  of  frosty  weiither,  and  passed  into  it.  On  arriving 
at  llie  house  he  found  one  girl  of  nineteen  dead,  and  the  occupants 
of  the  house  suffering  from  the  following  symptoms;  Intense  head- 
ache, giddiness,  nausea,  vomiting,  and  pain  in  the  stomach. 

The  local  action  of  carbon  dioxid  on  the  skin,  as  shown  by  tlie 
experiments  of  Demarquay,  are  anesthetic;  he  states  that  in  olden 
tirues  anesthesia  was  broiight  alwnt  by  a  friction  on  the  surface  of  the 
body  of  marble  dust  and  vinegar.**  It  has  long  been  knowii  that 
ciliary  movements  are  stopped  in  the  presence  of  this  gas.  Pmf. 
Jeffries  Wyman,  of  Harvard  University,  was  in  the  habit  of  demon- 
strating this  to  bis  pupils  in  class.  Inspiration  of  this  gas  will 
change  the  red  hlood  in  the  arteries  to  black  or  venous  blood.  Muscle 
fiber  loses  its  power  to  contract  when  immersed  in  carbon  dio.xid. 
This  gas  may  be  absorbed  into  the  economy  by  exposure  to  any 
mucous  surfaces  or  by  the  skin,  when  protected  from  the  atmospheric 
air,  or  by  its  introduction  under  the  skin.  As  it  is  an  acid,  it  may, 
by  its  presence  in  the  blood,  convert  the  carbonates  into  the  acid 
carbonates  (bicarbonates).  Its  elimination  is  accomplished  quite 
actively  by  means  of  tiie  lungs  expiring  it  into  a  pure  air,  by  being 
discharged  with  the  urine,  perspiration,  and  the  intestinea;  conse- 
quently when  absorbed  by  drinking  water  aerated  with  this  acid,  its 
rapid  elimination  by  the  digestive  tract  is  easily  effected. 

Death,  after  continuous  respiration  of  cjirlton  dioxid,  is  most 
probably  caused  by  (he  presence  of  this  gas,  to  the  exclusion  of  free 
oxygen,  in  the  whole  of  the  tissues,  thus  preventing  the  interchanges 
of  these  gases,  called  "metabolism,"  within  these  tissues,  and  so  caus- 
ing death  by  lack  of  oxidation.  This  action  would  destroy  all  reflex 
response  in  the  nervous  system.' 

61.  Symptoms. — The  sudden  death  by  respiration  of  this  irrespira- 
ble  gas  is  portrayed  so  admirably  by  Prof.  Doremus*  that  we  quote  the 
picture  of  symptoms  in  his  own  words:  "If  erect,  the  person  falls  to 
the  ground  as  if  struck;  the  body  collapses,  the  head  falling  on  the 
breast.  The  breathing,  at  first  stertorous,  becomes  suspended.  Con- 
vulsions may  supervene,  but  not  when  sufficient  oxygen  is  present. 
The  action  of  the  heart,  at  first  violent,  ceases;  sensibility  is  lust  and 
coma  follows.     The  body  remains  warm,  the  limbs  flaccid,  although 

'Br.  M*d.  Jtnir.   1B(I3.  'Consult    Robert,   Lehrhurh    der   In- 
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occasionally  rigid  or  coDvuleed.  The  countenance  assumes  a  livid 
color  (unless  carbon  monoxid  ia  likewise  present),— «spocialiy 
noticeable  about  the  eyelids,  lips,  and  tbroat.  Sometimes,  however, 
the  face  is  pale  and  the  features  are  placid.  Death  occurs  without  a 
struggle.  Those  resuscitated  have  complained  of  pain  in  the  head,  or 
soreness  of  body  lasting  some  days.  Paralysis  of  the  facial  mu^'lcs 
has  ensued.  Persons  may  become  gradually  accustomed  to  the  gas, 
and  continue  to  breathe  an  atmosphere  that,  to  anyone  entering. 
would  be  unbearable."  To  support  his  last  statement  we  would  refer 
our  readers  to  an  experiment  performed  by  Prof.  Claude  Bernanl 
in  one  of  his  lectures:"  He  placed  a  pigeon  under  a  bell  glass,  and 
left  him  to  inspire  the  products  of  his  own  exbalaliiins;  then  lie 
introduced  another  pigeon  to  breathe  these  same  exhalations,  with  tbe 
result  that  the  second  pigeon  died  within  a  few  minutes  with  si^u 
of  asphyxia,  while  the  first  pigeon  continued  to  live  some  minutM 
lonjjcr,  having  breathed  during  two  hours  its  own  exhalations. 

62.  Treatment. —  The  person  overcome  by  intoxication  of  his  tissues 
with  carbon  dioxid  should  be  placed  in  an  atmosphere  of  pure  air. 
and  laid  out  upon  his  back;  if  bis  breathing  is  slow  and  difficult, 
artificial  respiration  should  be  practised,  as  in  the  rules  given  for  *■ 
person  rescued  from  drowning;  oxygen,  now  so  universally  accessibli;, 
should  be  administered  for  respiration.  Irritation  of  tlie  surface  of 
the  body  by  friction,  slapping  of  the  skin  with  a  towel,  warmth,— 
all  should  be  applied ;  and  if  the  patient  can  swallow  brandy,  this,  or 
some  other  alcoholic  stimulant,  should  be  administered.  Persistence 
in  these  measures  of  relief  should  be  continued  even  when,  appar- 
ently, the  patient  has  ceased  to  breathe  and  the  pulsations  of  llie 
lieart  are  almost  imperceptible,  because  recoveries  are  known  to  have 
been  made  under  these  circumstances. 

53.  Post-mortem  appearances. — The  usual  effects  of  asphyxia,  recog- 
nized after  death  by  drowning,  are  observed  in  death  from  this  gas, 
namely,  engorgtiment  of  the  venous  system,  and  the  right  ventricle 
filled  with  dark  blood  in  a  fluid  state,  while  the  vessels  of  the  brain 
and  lungs  are  congested.  The  blood  in  tbe  arteries,  if  any  ia  found 
thercitn,  is  usually  of  a  dark  color,  and  is  not  red  and  rutilant 

54.  Tests  for  presence  of  carbon  dioxid. —  The  most  common  test  for 
the  presence  of  considerable  quantity  of  carbon  dioxid  in  a  suspected 
well  or  confined  air  space  is  the  dimming  or  extinguishing  of  a  candle 
flame  when  put  into  such  an  atmosphere.    The  least  dimming  should 

*I.peon»  our  leu  eHetn  cles  Sub»liiiims 
Inviques    et    nierlii-n Tiipntpusea.    p.    119; 

Bnilliere  et  Fill,  PbHb,  13G7. 
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K  person  against  entering  auch  an  atmosphere.  Twelve  to  fifteen 
per  oenl**  of  carbon  dioxid  in  the  air  generallj  extinguishes  (lie  flame. 
When  carbon  dioxid,  or  air  containing  it,  is  shaken  with  or  drawn 
through  a  solution  of  baryta  water  or  lime  water,  a  turbidity  due  to 
the  formation  of  BaCOj,  or  CaCOg  is  produced.  This  BaCO^  or 
C«CO,  dissolves  in  dilute  hydrochloric  acid  with  effervedirence.  A 
qoaiititati^'e  estimation  of  the  amount  of  carbon  dioxid  may  be 
made  by  shaking  a  given  amount  of  the  air,  5  to  6  lit^m,  in  a  bottle 
with  .10  cc.  of  a  standard  BaOj  H^  solution,  filtering  off  the  precip- 
itated BaCOj  in  a  bell  jar  in  which  is  a  beakfir  of  KOH  or  NaOII  U> 
•tMorb  any  CO^,  and  then  titrating  the  filtrate  against  a  standard 
Mid  solution  and  determining  tlie  loss  of  alkalinity  due  to  the  CO^.^" 
Large  amounts  of  CO,  may  be  determined  by  drawing  air,  previously 
dried  by  passing  it  through  H3SO4,  through  a  carefully  weighed 
containing  concentrated  KOH  solution,  when  any  increase  in 

It  will  be  the  amount  of  COj  in  the  volume  of  air  used. 
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55.  Occnrrenoe,  in  greneral. —  The  most  common  occurrenre  of  car- 
bon monoxid  is  it3  production  in  the  burning  of  coal.  When  coal  or 
coke  (carbon)  is  burned  with  an  insufficient  supply  of  air  or  oxygen. 
carbon  monoxid  is  formed  in  large  qiiantities,  in  contrndi-sfinction 
to  the  combustion  of  carbonaceous  material  with  sufficient  oxygen  sup- 
ply; in  the  latter  case  the  dioxid  is  formed  in  larger  quantltiea,  thf 
amount  of  carbon  monoxid  being  much  leas.  Any  combustion  occur- 
ring in  the  presence  of  a  small  supply  of  oxygen,  such  as  in  furnacr-.- 
with  the  dampers  nearly  closed,  is  accompanied  by  the  production 
of  carbon  monoxid.  Also  the  slow  burning  of  wo>:)d  or  charcoal  in 
confined,  closed  rooms  produces  much  carlxin  monoxid,  and  has  led 
to  many  cases  of  death,  both  suicidal  and  accidental.  At  the  present 
d«y  large  quantities  of  carbon  monoxid  are  produced  in  the  manufac 
tare  of  ordinary  illuminating  gas  as  it  is  supplied  in  the  mains  of 
most  large  cities.  Water  gas,  which  is  mixed  with  illimiinating  gas 
in  large  quantities,  contains  often  as  much  as  30  to  40  per  cent  car- 
bon monoxid. 

In  the  Massachusetts  returns  (for  1890)  from  medical  examiners, 
one  case  is  reported  of  fatal  poisoning  by  carbon  monoxid  from  tbe 
inhalation  of  charcoal  fumes,  also  two  fatal  cases  (1898)  of  persons 
sleeping  near  lime  kilns. 


'     ia  Pptenmn  iitd  Haines  Txbk.    L.    H. 
and  Tox.  Vol.  II.  p.  647. 


in>  Willlainl,      Commpmoralory      Vol. 
Univ.  College.  Sheffield,  1697,  p.  132. 
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Carbon  monoxid,  formerly  known  as  carbonic  oxid,  was  at  one 
time  supposed  to  pass  through  the  red-hot  iron  in  s  cast-iron  stove 
or  furnace.  Within  later  years  this  has  been  proved*  by  Reinsen  not 
to  he  true,  but  instead  that  this  coal  gas  passes  out  of  these  ooal  heut- 
ers  into  the  air  of  an  apartment,  owing  to  their  faulty  conetruction, 
or  to  the  pressure  from  the  evolved  gas  by  the  combuslioo 
at  a  low  heat  inside  the  stove,  under  the  deposit  of  burnt 
coal  ashee.  The  experience  of  taste  which  tliis  produces  in 
the  mouth  is  well  known  fo  one  who  haa  been  near  the  sIdvb 
under  these  conditionft.  This  is  also  called  furnace  gas.  This 
coal  gaa  is  also  produced  from  bnming  charcoal, — especially  at  i 
low  point  of  combustion.  It  ia  also  produced  when  a  low,  red  heal  rs 
given  to  anthracite  coal  or  coke  in  a  closed  generator,  as  in  the  ■«■ 
called  manufacture  of  water  gaa.  When  in  this  condition  of  com- 
buHtion  steam  ia  forced  into  the  closed  generator,  and  a  mixed  gas 
of  carbon  dioxid  and  carbon  monoxid  ia  made  very  rapidly  unJer 
pressure  in  the  generator;  this  ia  called  by  gasmakers  "blue  gas," 
because  it  burns  with  a  pale  blue  flame.  The  temperature  at  which 
this  coal  gas  is  produced  is  about  1000°  C.      (1832°  F.) 

On  the  continent  of  Europe,  and  especially  in  Paris,  self-de«tnic- 
t,ion  by  the  vapors  of  charcoal  is  one  of  the  most  common  forms  of  sui- 
cide. In  England  and  the  United  States  this  agent  ia  seldom  resorted 
to,  while  accidental  death  from  the  gases  escaping  from  burning  coal 
or  the  smothered  combustion  of  wood  is  very  frequent  Dr.  Taylnr 
found  by  experiment  tliat,  in  burning  a  quantity  of  charcoal  activelv 
in  an  open  brazier  raised  above  the  floor  in  a  large  apartment,  the 
proportion  of  carbon  monoxid  was  nearly  equal  in  air  taken  a  focrt 
above  and  a  foot  below  the  level  of  the  source  of  combustion,  there  be- 
ing no  current  to  affect  the  results.  The  inferences  which  he  draws 
from  this  and  from  other  considerations  are:  (1)  That,  in  a  small  tW 
dose  apartment,  individuals  are  equally  liable  to  be  suffocated  at  all 
levels,  from  the  very  equal  and  rapid  diffusion  of  carbon  monoiid 
during  combustion.  (2)  That,  in  a  large  apartment,  unless  the  ga* 
be  very  rapidly  diffused  by  a  current  of  air,  the  air  around  the  souro? 
of  combustion  may  become  impregnated  with  a  poisonous  proportion, 
while  that  at  a  distance  may  still  be  capable  of  supporting  life,  be- 
cause carbon  monoxid  requires  time  for  its  perfect  and  equable  dif- 
fusion in  a  very  large  space.'' 


•Natioiml  Bonrd  of  Henllh  Bulletin, 
Washington,  18SI,  Vol.  II.  No.  52,  p. 
867. 


'  Med,  Jut.  p.  SSfi. 


Tlie  following  case  may  serve  to  show  the  circuitous  route  by  which 
enrbon  monoxid  may  find  its  way  into  bedrooma:*  A  man  and  his 
wife  were  found  dead  in  their  bedroom;  the  first  in  an  easy,  bent 
poaition  on  his  right  side,  on  Uie  floor;  the  latter  in  a  similar  posi- 
tion, and  her  countenance  wore  a  mild  and  placid  expression.  No 
marks  of  violence  were  found  upon  the  bodies,  and  with  the  excep- 
tion of  slight  suggillatious  on  the  man's  back,  the  skin  was  perfer'tly 
natural  in  color  and  appearance.  A  post-mortem  examination  and  a 
chemical  analysis  were  made  without  any  indication  of  poisoning 
being  detected.  There  was  a  singular  and  intolerable  amell  in  the 
lionse,  strongest  in  the  chamber.  It  was  found,  upon  further  inquiry 
and  examination,  that  a  straw  mattress  had  been  burned  in  the  cess- 
poo!  of  an  adjoining  yard  a  few  days  previonsly,  the  embers  of  which 
were  stitl  in  a  state  of  ignition,  and,  when  stirred,  gave  off  dense 
volumes  of  smoke,  and  a  disgusting  smell  resembling  that  in  the 
bouw.  The  wails  of  this  cesspool  and  of  the  foundation  of  the  house 
were  of  loose  stones,  and,  under  the  influence  of  a  strong  west  wind,  the 
products  of  combustion  had  found  their  way  through  the  foundation 
into  the  boarded  walls  of  the  house,  and  thence  into  the  chamber.  Xo 
snlphurcted  hydrogen  could  be  detected  in  the  gas  which  still  escaped 
into  the  room,  hut  sufficient  carbon  monoxid  to  fatally  contaminate 
ita  atmosphere,  Briand  enumerates  several  instances  in  which  car- 
ton monoxid,  coming  from  fires  lit  in  an  apartment  other  thau  that 
occupied  by  the  deceased,  has,  nevertheless,  penetrated  into  it,  and 
been  the  cause  of  fatal  accidents.'  In  one  of  these  cases  a  man  and 
his  wife  were  found  dead  in  bed,  suffocated  by  gas  produced  by  the 
charred  woodwork  in  the  neighborhood  of  a  fire  in  a  room  at  the  op- 
posite end  of  a  long  corridor  on  the  same  floor.  The  ^as  had  worked 
its  way  under  the  floor  until  it  found  a  vent  in  a  crack  of  the  flooring 
in  tlicir  appartment  In  other  instances  the  gas  was  driven  through 
stovepipes,  and  from  one  chimney  flue  to  another  on  different  floors. 

66.  Occurrence  in  illuminating  gas. —  The  ordinary  illuminating 
gas,  which  consists  chiefly  of  light  carbureted  hydrogen,  contains  also 
rapors  of  volatile,  liquid  carburets  of  hydrogen,  carbon  monoxid  ( C'O ) , 
oarbon  dioxid  (COj),  and  other  elements.  Light  carbureted  hydrogen 
is  in  itself  hardly  poisonous;  but  the  composite  gas,  which  is  now 
everywhere  so  freely  used  for  burning,  has  frequently  caused  fatal 

cidents.     Still,  the  atmosphere  may  be  very  offensively  loaded  wiih 

•An  atvount  o(  two   cawt   of  poiaon-  .to».  Lnw,  Esq.  Surgpon,  etc.  Ed.  Month. 

Inp  n'ifK  i^nrhon  irionniid  iind^r  rrn^nrk-  Jour.   March,   IR53. 

jihic    cirr-uniaUincc*.    rviTUiiunicated    bj  *Med.  Leg.  p.  418. 
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it,  and  yet  be  breathed  for  a  short  ttioe  with  impunity.  It  does  not 
appe&r  to  set  merely  as  an  asphyxiating  agent,  but  rather  like  a 
narcotiix 

The  danger  arising  from  the  inhalation  of  illuminaring  gaa  v&riea 
with  the  kind  of  gas  and  with  the  thoroughness  of  its  purification; 
the  principal  danger  arises  from  the  carbon  monoxid  (carbonic  osii] 
^hicb  the  gas  contains.  Ordinary  illnminating  gas,  made  from 
bituminous  coal  and  well  purified,  consists  chiefly  of  hydrogen  (40- 
50  percent),  marsh  gas  (35-40  percent),  carbon  monoxid  (4'.2-TU 
per  cent),  olefiant  gas  and  other  hTdrocarbons  (4—8  per  cent),  and 
usually  very  small  amounts  of  carbonic  acid  gas  and  air.  The  an- 
called  water  gas,  made  by  passing  steam  over  anthracite  coal  htstiKi 
to  a  white  heat,  yields  a  gas  which  bums  with  an  almost  colorless 
flame  and  contains  carbon  mcmoxid  (CO).  This  is  mixed  with  t 
highly  luminous  gas,  made  from  naptha,  petroleum,  or  cannel  coil. 
to  give  it  illuminating  properties;  but  even  then  it  oxitains  a  very 
laige  percentage  of  carbon  monoxid,  which  ie  one  of  the 
most  active  of  poisons,  producing,  when  inhaled,  speedy  deatli, 
and,  aooording  to  Leblsne,  "one  volume  of  it  diffused  throng!) 
100  volumes  of  air  totally  unfits  it  to  sustain  life ;  and  it  ap- 
pears that  the  lamentable  accidents,  which  too  frequently  occur 
from  burning  charcoal  or  coke  in  braziers  and  chafiing  disbes 
in  dose  tochus,  result  fron  the  poisonous  effects  of  the  small 
quantity  of  carbon  monoxid  (CO)  which  is  produced  and  eacapet 
combustion,  since  the  amount  of  carlKm  dioxid  thus  diffused 
through  the  air  is  not  sufficient  in  many  cases  to  account  for  the  fatal 
result"'*  MTien  it  was  proposed  to  supply  Les  Invalides  in  Paris 
with  water  gas,  a  commission  was  appointed,  consisting  of  Messrs. 
Dumas,  Chevreul,  and  Begnault,  eminent  chemists,  to  investigate  it 
They  found  that  it  contained  from  30  to  40  per  cent  of  carbon  mon- 
oxid (CO),  and  reported  "that  it  would  be  dangerous  to  the  occupants 
of  the  institution  to  introduce,  even  by  way  of  experiment,  gas  ob- 
tained from  the  decomposition  of  water  by  the  Kirkham  process."" 
This  gas  was  the  odorless  carbon  monoxid  and  hydrogen  mixture.  H. 
Letheby  says:"  "Seligue,  in  1840,  obtained  permission  to  use  the  gas 
in  the  towns  of  Dijon,  Strasburg,  Antwerp,  and  two  of  the  faubourga 
of  Paris,  and  Lyons.  At  Strasbuig  an  accident  occurred  which  put 
a  stop  to  its  use.    The  gas  escaped  from  the  pipes  into  a  baker's  sbop, 

"Blosajn'i  C%erDistr7.  p.  IIS.  "London    Jonmai    of   Gaa    Uslitiiis. 

"London    Joninkl    of   Gu    ligbting,   Har  20.  1862. 
June  10,  IBM. 


IH 


CABBON  MONOXiD. 


[I  S6 


sad  was  fatal  to  several  persons;  and  not  long  after,  ao  aeronant, 
named  Delcourt,  incautiously  ivted  the  gas  for  inflating  his  balloon. 
He  became  ineenaible  in  the  car,  and  those  who  approached  to  render 
him  assistance  fainted  and  fell  likewise.  The  use  of  the  gaa  haa 
therefore  been  interdicted  on  the  Continent" 

Since  the  above  was  written  in  the  previous  edition  of  this  book, 
there  has  ensued  an  increase  in  the  use  of  enriched  "water  gas,"  not 
only  in  the  cities  of  the  United  States,  but  in  the  large  cities  of 
Europe ;  thus,  more  than  a  passing  notice  should  be  given  to  the  nox- 
ious agent  contained  in  this  gas. 

The  danger  of  inhaling  this  gas  is  great,  when,  through  leaks,  it 
may  permeate  sleeping  chambers  and  apartments  of  houses;  this  haa 
therefore  caused  a  sentiment  of  alarm,- — especially  in  Massachusetts, 
where  a  watchful  gas  commission  has  for  years  been  charged  with 
l^slative  functions  to  investigate  all  deaths  from  accident  resulting 
from  inhalation  of  gas.'"  Previous  to  18S6  the  laws  of  that  state  had 
forbidden  the  distribution  of  an  illuminating  gas  which  contained 
more  than  7  per  cent  of  carbonic  oxid.*  The  report  of  that  commis- 
sion is  as  follows : — 
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'About  thrM  qiiart«T»  o(  gta  dialributeil  in   Bonton  changed  U>  eoKl  gks. 
tDnring  this  ;ear  inucb  Iphh  I'ua]  gas  was  dUthbutrd  in  Boston  on  aoeouat  of 
earcity  of  ooal. 

About   the   beginning  of   1900   a   very   large   proportion   of   the 

*Extnt«t  from  ui  article  by  th«  writr    Papers  of  the  Araericui  Public  EealUl 
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gas  distributed  in  the  city  of  Boston  whs  chftoged  from  water  gu  to 
a  gas  made  from  distillation  of  bitnminom  ooal,  whicb  ocmtained  t 
mucb  smaller  proporti<Hi  of  car^n  moaoxid  (CO). 

Tbe  pablifihed  reports  of  this  gas  oommiasion  oontain  some  int«- 
estiDg  data,  wbich  it  gathered  from  inquiries  made  in  other  parts  of 
the  United  States,  as  follows: — 

Thirty-five  deaths  from  suicide  and  139  l^  accident  in  1890  (in- 
cluded in  these,  1  by  oil  gas,  6  by  coal  gaa,  49  by  water  gas,  83  by  dn 
last  two  mixed  gases)  ;  33  by  suicide  and  178  by  accident  in  1891 ;  37 
by  suicide  and  213  by  accident  in  1892. 

These  reports  contain,  also,  tbe  following  data  gleaned  from  the 
cases  reported  from  their  own  state  :— 

Two  years  (1900-1),  fatal  cases  from  water  gas,  32,  mixed  md 
and  water  gas,  51,  coal  gas,  4 ;  same  years,  nonfatal  cases  from  witcr 
gas,  22,  mixed  coal  and  water  gas,  51,  coal  gas,  8 ;  in  1902,  fatal  cues 
from  water  gas,  16,  mixed  coal  and  water  gaa,  61,  coal  gas,  6;  in 
1902,  nonfatal  cases  from  water  gas,  5,  mixed  ooal  and  water  gu, 
122,  coal  gafi,  9,  oil  gas,  1. 

The  presence  of  carbon  monozid  in  illuminating  gas,  as  distrib- 
uted in  many  of  the  large  cities  of  the  United  States,  made  from  tn- 
thracite  coal  or  refuse  carbon,  from  the  distillation  of  petrolenm  oil 
and  from  coals,  and  enriched  with  the  petroleum  oil  products,  u 
shown  by  the  preceding  analysis  of  the  number  of  accidents  arising 
from  its  inhalation,  reported  by  tbe  Massachusetts  gas  commission, 
to  have  caused  the  death  of  about  half  the  victims  exposed. 

The  composition  of  the  two  usual  kinds  of  illuminating  gas,  coil 
and  enriched  "water  gas,"  taken  by  the  personal  experience  of  tbe 
writer  in  actual  manufacture  of  these  two  forma  of  illominatiDg  gis, 
ia  as  follows: — 

Bituminous  coal  gas,  'P- S'-  '490  to  .510,  18.3  candle  pover. 

Enriched  water  gas,  sp.gr.  .670  to  .673,  26.0  candle  power. 

Bituminous  coal  gaa  oontaina    2     to  4      per  cent  CO^ 
Bituminous  coal  gas       "  7     to    7.3    per  cent  CO. 

Nonenriched  water  gas"        25,3  per  cent  CO. 

Enriched  water  gaa        "        25.1  to  27.43  per  cent  CO,  26.0cTep'r. 

87.  Other  occturenoei. —  Prof.  Doremus  calls  attention  to  another 
-dangerous  source  from  which  this  very  poisonous  gas  may  arise;  he 
has  found  carbon  monoxid  escaping  from  fires  made  with  "smokeles 
fuel"  in  briquets;  these  briquets  are  used  in  foot-warmers  in  street 
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mlw,  ill  cuiiiHHjueuce  of  whiub  the  air  inside  may  be  heavily  charged 
witli  cnrbon  tnonoxid.  The  symptoms  of  poisoning  by  this  uoxious 
«ir  wore  sttmetiraes  serious  to  the  occupant.^' 

We  Imve  previously  recited  a  caao,  wbere  (p.  113,  supra),  two  per- 
•DOS  were  found  dead  in  their  bed  from  tho  inhalaliua  of  the 
products  of  a  slow  combustion  of  a  straw  mattress  in  a  cesspool,  which 
cacapod  by  means  of  a  loose  retaining  stone  wall  itito  the  cellar  of  llie 
hoiUCL  When  slow-burning  flame  impinges  on  soot,  thia  gas  is  freely 
evolved:  it  also  arises  in  fires  occurring  between  flooring,  where  the 
woodwork  may  be  charred,  and  may  thus  account  for  the  death  of  a 
peraon  Bleeping  in  a  room  on  the  floor  above  the  combustion, — espe- 
cially if  the  ceiling  below  it  la  ceiled  of[  by  pilaster.  It  is  also  the 
product  of  explosion  of  most  explosives;  it  may  also  be  distributed 
in  oo«l  dost  in  a  bed  of  coal.  Medical  Examiner  Kurd  reports  (Case 
X,  Itetuma  to  Massachusetts  secretary  of  state,  1898)  the  death  of 
•  man,  buried  under  several  tons  of  coal,  as  caused  by  asphyxia  from 
aO>l  dust,  [Kirhaps  from  evolution  of  carbon  monoxid. 

IProf.  DoremuH  states  that  "wood  gas  made  by  the  Wilkinson  proc- 
1  waa  found  to  contain  33.75  per  cent,  while  the  commercial  gas, 
•ved  to  consumer  and  made  by  mixing  the  gases  from  wood,  coal, 
and  naphtha,  contained  11.25  per  cent"  He  also  states  that  "caj- 
bon  mijuu.xid  does  not  support  combustion,  but  forms  an  explosive 
mixture  with  one  half  its  volume  of  oxygen,  or  two  and  one  half  vol- 
umes of  air." 

"Producer"  gas,  being  made  somewhat  in  the  same  way  and  from 

fthracite  coal,  has  about  the  same  proportion  of  carbon  monosid. 
58.  Propertie*. —  Carbon  monoxid  is  a  colorless  gas,  of  faint  odor 
wbmt  pure,  almost  iusoluble  in  water.  It  burns  with  a  blue  flame, 
It  is  lighter  than  air,  having  a  specific  gravity  of  0,967.  With 
metals  it  forms  liquid  combinations  known  as  carbonyls,  which  are 
easily  decomp<.>sed  by  heat  into  the  metal  and  the  gas.  With  air  and 
Jfy^n  it  forms  explosive  mixtures. 

Hs9.  Symptoms  of  acute  poisoning. —  Warm-blooded  animals,  forced 
^P  bn-ulhe  cartxtn  monoxid  mingled  with  air,  show  an  increase  in 
^peasure  of  the  arterial  circulation,  at  the  first,  which  is  soon  reidaccd 
by  a  diminution  in  tlie  arterial  pulse  strength ;  the  surface  of  the  akin 
becomea  mottled  with  patches  of  bright-red  color,  owing  to  stagnation. 
Of  stasia,  of  the  circulation  through  the  capillary  vessels  which  eom- 
monicate  between  the  arteries  and  veins.     The  pulsations  of  the  heart 


■  P*t*rMM  and    Hmdc*,   op.    dt.   p. 


I  59]  GASeoUS  POISOKS. 

aud  the  respiratory  efforts  become  slower,  and  the  latter  stertotous 
and  difficult;  reflex  response  to  stimulation  of  the  muscles  and  to  piln 
becomes  less,  and  finally  ceaaea.  In  man  these  aymptoma  are  airoi- 
lar ;  but,  before  conaciousneas  ia  lost,  his  sensations  are  headache,  ver 
tigo,  fainting,  anesthesia,  and  loss  of  voluntary  muscular  motion,  fol- 
lowed sometimes,  but  not  so  often  as  after  inhalation  of  carbon  dioxid 
(COj),  by  convulsions.  The  temperature  of  the  body  ia  lowered, 
and  there  is  a  contraction  of  the  involuntary  muscles,  as  shown  by  «n 
involuntary  discharge  of  feces,  urine,  and  sometimes  of  semen.  Re- 
covery is  rapid  if  the  victim  is  immediately  placed  where  he  can 
breathe  pure  air.  In  gas  works,  where  care  is  taken  to  watch  a  work- 
man who  is  often  exposed  to  danger  from  leaks  of  gas,  it  is  very  no- 
common  that  the  employees  suffer  serious  injnry,— especially  if  lite 
precaution  is  exercised  to  have  on  hand  for  such  emergency  a  tank  of 
compressed  oxygen  and  some  powders  of  ammonium  carhonata,  is 
well  as  siphons  of  aerated  waters.  The  effect  of  the  latter  append 
to  distend  the  walla  of  the  stomach,  and  so  to  mechanically  excite  llic 
eructation  of  wind  and  vomiting,  and  thereby  to  incite  strong  offorb 
to  breathe;  the  mechanical  distention  of  the  stomach  reacts  od  diP 
diaphragm.  The  use  of  whisky  and  spirituous  drinks  is  not,  in  tlip 
opinion  of  the  writer,  so  beneficial  a  method  of  treatment  ag  ttiut 
above  indicated,  because  the  alcoholic  stimulant  is  apt  to  increase  the 
after  effects  during  recovery;  these  are  prolonged  headache,  nansea, 
and  muscular  weakness.  Sometimes  the  effect  of  intoxication  from 
inhalation  of  this  gaa  will  drive  a  man  into  a  state  of  maniacal  ex 
citement,  which  may  be  dangerous  to  all  about  the  premises.  A  Kise 
of  thia  kind  is  known  to  the  writer:  This  man  had  been  enga^d  ia 
calking  a  gaa  connection  to  a  station  meter,  and  was  "overcome' 
from  inhaling  the  water  gas;  when  pulled  out  into  the  air  he  rushed 
out  with  the  calking  iron  in  hand,  and  threatened  the  bystanders: 
being  left  to  himself  for  a  while,  he  gradually  recovered  his  usuil 
quiet  manner,  and  afterwards  had  no  recollection  of  his  violent  sc 
tion. 

When  death  occurs,  asphyxia  seems  to  be  caused  by  loss  of  refle:i 
action,  due  to  the  fact  that  the  tissue  in  the  nerve  center  at  the  base 
of  the  brain  (medulla  oblongata)  has  lost  its  function  of  inciting 
respiratory  efforts. 

60.  Action  and  duration. —  Most  of  the  toxicologista  incline  to  the 
belief  that  carbon  monoxid  intoxication  produces  a  definite  combina- 
tion with  the  hemoglobin  of  the  blood  corpuscles.  This  theory,  at 
first  advanced  by  Tardieu  and  other  toxicologista  in  France  forty 


yetn  or  more  ago,  waa  supported  by  observing  that  a  mixture  of 
fresh  blood  with  this  gas  reduced  the  oxyhemoglobin  to  carbon-ino- 
noxid -hemogtobin,  and  which  condition,  by  its  stable  union,  will  pre- 
the  re-formation  of  oxyhemoglobin;  the  monoxid  being  more 
than  the  oiy-combi nation  is  more  slowly  eliminated  from  tht- 
es,  and,  by  its  presence,  prevents  the  normal  interchange  of  gnse;" 
within  these  tissues;  in  consequence,  oxidation  and  the  production 
of  the  result,  carbonic  acid  combination,  do  not  take  place,  which  i# 
esaential  to  the  maintenance  of  life.    If,  therefore,  a  man  continues  to 
Iffeathe  an  atmosphere,  according  to  Grehant's  experiments,  contain- 
ing 0.5  carbon  monoxid  to  1000  parts  of  oxygen,  for  one  hour,  his 
blood  will  be  a  third  poorer  in  oxygen  and  contain  153  times  more 
c»rl>on  monoxid  than  in  the  above  mixture ;  in  an  atmiwphere  con- 
taining  10  per  cent  carbon   monoxid,   the  character  of  the  blood 
I     ebaoges  so  quickly  during  ten  to  twenty  seconds  that  tlien  it  will 
show  4  per  cent  of  carbon  monoxid,  and,  at  the  end  of  seventy-fivi.' 
I     to  ninety  seconds,  it  will  show  1S.4  per  cent;  breathing,  during  half 
^bn  hour,  an  atmosphere  containing  0.07  to  0.12  carbon  monoxid  will 
^Hdiow  that  a  fourth  part  of  the  red  corpuscles  of  the  blood  are  incapa- 
Bfcle   of  combining  with   oxygen.      The   animals  subjected   to  these 
experiments  by  M.  Grehant  never  showed  a  saturation  of  the  blooi! 
with  carbon  monoxid  to  the  exclusion  of  oxygen ;  for  long  before 
^^ihis  could  take  place  they  were  dead.'*" 

^H  Kobert"  states:  "That  carbon  monoxid  has  a  direct  action  on  the 
^Bier^'ons  system  is  shown  in  a  marked  manner,  when  an  atmosphere 
^rof  oxygen  wiih  at  least  20  per  cent  carbon  monoxid  is  breathed ;  for, 
in  the  first  minute,  there  is  acute  cramp  or  total  paralysis  of  the 
limbs,  when  the  blood  in  no  way  attains  the  saturation  sufficiently 
great  to  account  for  such  symptoms,  Geppert  has,  through  a  special 
Kse«rch,  shown  that  an  animal  suffocated  by  withdrawal  of  oxygen 
infrease*  the  number  and  depth  of  the  respirations;  but  when  the 
animal  is  submitted  to  carbon  monoxid,  in  which  case  there  is  quite 
OS  much  a  withdrawal  of  oxygen  as  in  the  former  case,  yet  the  ani- 
mal ia  not  in  a  condition  to  streng^en  its  respiratory  movements. 
Geppert,  hence,  rightly  concludes  that  carbon  monoxid  must  have  ii 
primary  specific  action  on  the  nerve  centers.  I  (Kobert)  am  in- 
clined to  go  a  step  further,  and,  on  the  ground  of  unpublished  re- 
parches,  to  maintain  that  carbon  monoxid  not  only  affects  injurious- 
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\j  the  ganglion  cells  of  the  braiD,  but  also  the  peripheral  nerres  (for 
example,  the  phrenic),  ae  well  aa  divers  other  tissues,  moarlu,  ind 
glands:  and  that  it  causes,  so  rapidly,  such  a  high  d^ree  of  de^n- 
eration  as  not  to  be  explained  through  simple,  slow  safiocationi  enen 
gangrene  may  be  caused." 

Gangrene  is  mentioned  by  many  writers  as  a  sequela  of  carbon 
inonoxid  intoxication,  and  both  sugar  and  albumin  also  are  found  in 
the  urine. 

The  above  explanation  of  the  action  of  carbon  monoxid  on  die 
human  economy  demonstrates,  more  clearly  than  the  resulta  of  Pwt 
(Jrehant,  those  few  cases  where  the  life  of  the  victim  of  intoxication 
ia  Bometiines  prolonged,  and  ends  fatally  within  a  few  days  with 
inymptoms  of  disturbance  in  the  functions  of  the  central  and  periph- 
eral nerve  system,  auch  as  those  described  by  Prof.  Doremus:  "Al- 
teration in  the  digestion,  diminished  vigor,  gray  color  of  the  akin, 
coated  tongue,  loss  of  memory,  diminution  of  the  psychic  powers,  Mil 
iiccasional  convulsions."  This  opinion  is  borne  out  by  the  similarity 
of  these  symptoms  tn  those  which  occur  in  the  final  stages  of  diabnlcs; 
for  it  has  been  observed  that,  equally  with  this  latter  disease,  boil* 
and  carbuncles  are  among  the  sequelte  of  carbon  monoxid  poisoning. 
This  opinion  is  still  further  supported  by  Gniber,*"  and  by  Siilgp- 
\('ick  and  Nichols, '^  whose  researcbes  would  seem  to  prove  that  there 
iire  not  only  no  accumulated  effects  of  this  poisonous  gas,  but  that, 
when  it  is  inhaled  in  very  small  quantities,  it  disappears  from  tlie 
blood.  The  presence  of  this  gas  may  be  found  in  the  blood  of  a  per^m 
poisoned  by  its  inhalation,  if  acute,  and  provided  the  examinution 
l>e  made  almost  immediately  after  death ;  but  in  subacute  and  chrome 
rases  it  cannot  be  found.  This  is  not  surprising  if  the  theory  of 
Robert  be  correct,  namely,  that  the  stoppage  of  life  by  this  intoxicant 
in  not  from  the  condition  of  the  blood  corpuscles,  but  from  the  pre- 
tention of  the  activity  of  the  functions  of  the  ner\-e  system,  due  to 
rhe  deficient  supply  of  oxygen  in  ita  tissue.  In  other  words,  during 
life  and  even  if  there  is  only  a  feeble  respiration,  the  combination  of 
carlioii-moiiox id-hemoglobin  is  not  so  stable  that  it  cannot  be-  removed 
hy  receiving  a  gradually  increasing  amount  of  free  oxygenated  air 

iiit/t  the  Inngs. 

61.  Lethal  doie. —  According  (o  the  above-related  experiments  of 
(irphanl,  nnd  the  experiments  of  Nichols  in  Massachu^etls,  air  con- 
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uitUDg  0.07  to  0.13  of  carbon  monoxid  is  fatal  in  an  lionr  to  an  ani- 
miJ  exposed  to  inhale  it;  but  there  are  no  definite  and  accurate  i-al- 
eulatitius  of  the  proportion  of  carbon  monoxid  in  air,  when  fatal  in- 
halation of  this  gas  mixed  with  air  has  occurred  to  human  beings; 
geoerallj',  the  volume  of  gas  is  so  much  higher  than  a  lethal  dose  that 
this  question  has  not  been  raised.     It  is  not  at  all  improbable  tliat 

I  many  of  the  nonfatal  cases,  repnrted  as  recoveries,  have  breathed  an 
atmosphere  where  the  inflow  of  fresh  air  has  been  sufficient  to  reduce 
Um  percentage  to  one  far  below  those  used  in  the  experimenta  on  ani- 
mals. 
62.  Treatment. —  As  before  remarked,  the  relief  to  a  person,  over- 
tnrae  with  having  inhaled  air  mixed  with  a  dangerous  amount  of  cur- 
Wn  monoxid,  should  be  immediate.     The  person  should  be  removed 
to  a  place  where  he  can  breathe  fresh  and  warm  air;  for,  ae  these 
accidents  occur  more  frequently  in  winter  than  in  summer,  owing 
to  the  freezing  of  the  groimd  and  tlie  permeation  of  the  gaa  through 
looac  cellar  walls  into  buildings,  one  naturally,  without  thinking,  will 
often  expose  the  patient  out  of  doors,  when  it  would  he  wiser  to  place 
^^lim  in  a  warmed  room,  free  from  gas,  and  where  a  little  air  may  he 
^Bet  in  through  an  opened  window.     One  of  the  most  important  ob- 
^■ject«  for  relief  should  be  to  keep  the  surface  of  the  body  warm,  in 
^^  order  to  promote  active  circulation  through  the  blood  vessels  of  the 
skin  and  extremities.    Respiration  of  pure,  warm  air  should  be  active- 
ly   encoiiniged,    even    to    induce    artificial     respiratory    motions, 
^_rhythmicaily  at    fourteen    to    eiglitten    times    per    minute,     Com- 
^Ppress«d  oxygen  should  be  obtained  if  possible;  the  best  stimulant  to 
excite  the  heart  is  carbonate  of  ammonia  in  weak  solution.     These 
nieasurca  have,  in  the  experience  of  a  number  of  the  wTiter's  years 
I      u  manager  of  a  large  gas  company  making  both  kinds  of  illuminating 
gas,  served  to  resuscitate  many  persons  overcome  with  gas,  whose  ap- 
(•eflfJincc,  at  first  sight,  seemed  almost  hopeless  of  recovery. 

63.  PoBt-mortem  appearances. —  Schmaua  and  Ewing  state  as  fol- 
lows: "After  poisoning  by  carbon  monoxid,  the  blood  in  the  cadaver 
is  a  peculiar  cherry-red  and  remains  fluid,  and  the  post-mortem 
livoret  (patches,  or  intervascular  spaces)  are  also  of  a  bright  red." 
The  skin  of  the  face,  neck,  and  of  the  trunk  of  the  cadaver,  shows 
scattered  patches  with  irregular  outlines;  but  these  are  not  gravita- 
tion or  p^ist-mortem  ecchymoscs,  because  they  are  not  usually  oV 
MTTed  on  the  back;  they  generally  appear  before  death  and  persist 
ifterwarda.  These  red  blotches,  characteristic  of  this  poinon,  are 
»r"bubly  due  to  tbe  stasis  of  blood  in  Uie  relaxed  capillaries  of  the 
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akio,  from  which  the  bright  red  coloring  of  the  blood  exudes  into  nnd 
stains  the  subcutaneous  tissue  surrounding  these  vessels.  The  coun- 
tenance of  the  face  is  placid  and  calm, — especially  after  a  slow  action 
of  the  poison.  Putrefaction  is  delayed  for  a  long  time  after  deulh. 
When  death  occurs  rapidly  in  an  atmosphere  strongly  charged  with 
carbon-monoxid  gas,  the  post-mortem  appearances  of  asphyxia,  name- 
ly, congestion  and  edema  of  the  lung  tissue  with  effusion,  are  more 
marked;  when,  however,  death  occurs  more  slowly  in  an  atmosphere 
slightly  charged  with  the  poison,  the  congestion  or  injection  of  the 
internal  organs  in  the  abdominal  regions  and  of  the  membranes  of 
the  brain  is  strongly  marked.  The  right  side  of  the  heart  is  generally 
suffused  with  blood  and  the  left  side  is  comparatively  empty. 

64.  Examination  of  blood. —  The  detection  of  this  form  of  poiaoo- 
ing  after  death  depends  chiefly  upon  the  reoognition  of  the  carbon 
monoxid  in  the  blood  by  the  spectroscope,  since  the  coloring  matter  of 
the  blood  unites  with  it  to  form  a  compound  which  gives  characteristic 
absorption  bands  when  examined  by  the  spectroscope.  In  cases  of 
poisoning  by  carbonic  oxid,  or  any  gaseous  mixture  which  containa  it, 
the  blood  baa  a  bright-red,  almost  rose,  color,  which  persists  several 
days."  This  color  is  due  to  the  union  of  the  blood  pigment,  hecoo- 
globin,  with  the  carbon  monoxid,  which  has  replaced  the  oxygen  ncff- 
mally  combined  with  the  hemoglobin,  thus  depriving  blood  pigment 
of  one  of  its  physiological  functions,  viz.,  that  of  carrying  oxygen 
through  the  body.  If  blood  which  contains  this  compound  of  hemiy 
globin  and  carbon  monoxid  be,  after  auit^ble  dilution  with  water,  ex- 
amined with  (he  spectroscope,  two  absorption  bands  similar  to  those  of 
the  natural  blood  pigment  will  be  seen,  hut  differing  from  them  by 
the  fact  that,  when  treated  with  sulphid  of  ammonium,  they  do  not 
disappear  but,  rather,  coalesce;  moreover,  this  compound  is  a  very 
stable  one,  and  ia  not  destroyed  by  drying,  so  that  it  can  be  detected, 
according  to  Eulenberg  and  Jaederholm,  in  blood  after  it  has  been 
dried  for  several  weeks,  by  moistening  again  with  water  and  examin- 
ing with  the  spectrosoope. 

65.  Testa. — In  forensic  investigations  the  moat  reliable  test  for  the 
presence  of  carbon  monoxid  ia  its  action  upon  the  hemoglobin,  the 
coloring  matter  of  the  blood.  Hemoglobin  has  a  peculiar  affinity  for 
carbon  monoxid,  in  that  it  resists  the  ordinary  reduction  means  em- 
ployed in  reducing  oxyhemoglobin  to  hemoglobin.  Oxyhemoglobin, 
the  compound  of  hemoglobin  with  oxygen  as  it  occurs  in  the  arterial 
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blood,  when  examined  bj  means  of  tbe  spectroscope,  shou^  the  pres- 
ence of  one  or  two  abaorptioQ  bands,  according  to  the  dilution.  If  the 
aolution  is  concentrated,  the  only  light  transmitted  is  in  the  orange, 
the  rest  of  tbe  spectrum  being  completely  absorbed.  If  this  solution 
is  diluted,  two  bands,  one  near  the  D  line  and  the  other  towards  £, 
tbeir  appearance.  With  further  dilution  the  band  near  E  dis- 
With  reducing  agents,  such  as  ammonium  sulphid  or 
Stokes's  reagent,  the  tn'o  bands  above  mentioned  coalesce,  forming 
one  broad  band,  which  generally  has  not  sharply  outlined  edges,  and 
lies  between  D  and  E.  With  carbon -monosid-hemoglobin  solutions 
in  proper  dilution,  two  bands  are  seen  almost  in  the  positions  occu- 
pied by  the  two  bands  of  oxyhemoglobin,  but  easily  distinguishable 
iironi  them  by  their  remaining  unchanged  on  tbe  addition  of  reducing 
BabsUnces  to  the  solution.  Carbon-monoxid-hemoglohin  is  reduced 
only  with  difficulty  and  on  long  standing,  whereas  oxyhemoglobin  is 
easily  reduced  to  hemoglobin  under  tbe  same  conditions.  In  exam- 
ining minute  quantities  of  blood  for  the  presence  of  carbon-monoxid- 
bemoglobin,  the  use  of  the  microspectroscope  may  be  employed  to  ad- 
vantage. 

m.    StTLPBID    OF    HTDRonEN.    HTDEIO    StTLPHlD,    SULPHtTBETBD    HT- 
DBOOBN,  8BWEB  OA8,  HTDBOQEW  DISDLPHID. 

W.  Occurrence. —  Sulphureted  hydrogen  is  formed  in  tbe  putrefac- 
tion of  organic  matter  containing  sulphur,  and  in  the  body, — especial- 
ly in  the  inlestines.  Vegetable  and  organic  matter,  such  as  in  aewers 
and  cesspools,  gives  rise  to  considerable  quantities.  Anaerobic  bac- 
teria produce  this  gas  from  the  decaying  vegetable  matter  at  tbe  bot- 
tom of  ponds  or  lakes,  and  the  gas  rises  to  the  surface,  tending  to  dis- 
color any  buildings  in  the  neighborhood  painted  with  white  lead.'" 

67.  Properties. —  A  colorless  gas  (sp.  gr.  1.19)  of  a  peculiar,  nau- 
ng  odor,  quite  soluble  in  water,  acid  reaction,  combustible,  burn- 
ing with  a  blue  flame,  with  the  production  of  sulphur  dioxid  and 
•water. 

6S.  Action. —  This  ia  the  principal  deleterious  gas  which  is  evolved 
from  privy  wells,  and  from  foul  drains  and  sewers.  Its  familiar  and 
extremely  offensive  odor  affords  such  unmistakable  evidence  of  its 
presence  that,  unless  a  person  is  obliged  to  inhale  it,  or  is  exposed  to 
it  in  a  concentrated  form,  accidents  will  rarely  occur  from  it  The 
consideration  of  its  effects,  and  the  means  of  obviating  them,  are  evi- 
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denUj  more  the  subjects  of  medical  police  op  hygiene  than  of  Icgil 
medicine.  A  few  observationa  may  not,  however,  be  misplao-d. 
When  not  existing  in  a  very  large  proportion  in  the  atmnsphere,  it 
may  be  breatlied  for  a  certain  time  with  comparative  impunity,  pv- 
ing  rise  merely  to  lassitude,  loss  of  appetite,  and  sometimes  a  tvph.ad 
febrile  condition.  Again,  when  inhaled  in  a  greater  quantity,  tlie 
symptoms  are  an  acute  and  oppressive  pain  in  tlie  head  and  pit  of  llie 
stomach ;  and  for  this  reason,  this  gas  has  received  from  the  Freiiib 
the  name  of  "plomb  dcs  fosses."  If,  after  experiencing  thest  sensa- 
tions, the  individual  does  not  immediately  withdraw  from  his  pnsi- 
tion,  he  loses  his  conaeiousness,  and  falls,  completely  deprived  of  S'D- 
sibilit}'  and  the  power  of  motion;  a  reddish  froth  runs  from  tlip 
mouth,  the  body  is  cold,  and  the  face  livid ;  the  eyes  are  dull,  and  t'te 
pupils  dilated  and  immovable;  the  pulse  very  irregular,  and  ahu  at 
imperceptible ;  convulsions  ensue,  and  the  person  dies  comatose. 

In  a  case  reported  by  Dr.  Radcliff,  of  Baltimore,  a  man  who  dt- 
scended  into  a  privy  sink  nearly  eighty  feet  deep,  already  ahni'^l 
emptied  by  machinery,  was  overcome  by  the  gases  and  fell  to  the  lioi- 
tom,  where  he  remained  for  two  hours  before  he  could  be  extricateil. 
Meanwhile  cold  water  was  repeatedly  thrown  upon  him.  Fiftj*n 
minutes  afterwards  be  was  much  asphyxiated  and  depressed,  w.tli 
hurried  and  difficult  respiration,  but  he  recovered  rapidly.-" 

AcoJdentM  from  inhalation  of  this  gas,  which  is  used  as  a  reugi'nl 
in  chemical  laboratories,  have  sometimes  been  caused  to  students  and 
others  by  inhaling  its  fumes,  Cahn  reports  such  an  accident  to  a 
student,  who  made  II^S  in  a  laboratory,  and  inhaled  the  gas  for  two 
hours;  he  went  home  to  dinner;  the  symptoms  of  intoxication  did  m^l 
begin  for  an  hour  after  he  had  left  the  laboratoiy,  and  hiid  b. eii 
breathing  fresh  air. 

69.  SymptoDis. —  The  first  symptom  is  a  smarting  sensation  of  the 
eyes,  which  is  followed  by  difficult  breathing,  cough,  palpitation  of 
heart,  chills,  muscular  weakness,  fain tu ess,  headache,  and  cold 
sweating.  These  symptoms  appear  in  half  an  hour  after  breathing 
an  atmosphere  in  which  the  proportion  of  the  hydric  sulphid  i»3 
amounts  to  0.5  per  1000  volumes  of  air.  Next  after  the  hx-al  irrita- 
tion, the  symptoms,  observed  both  in  man  and  the  lower  animals  that 
inhale  0,4  to  O.S  parts  in  1000  volumes  of  air,  consist  of  convulsions 
and  death  from  signs  of  pulmonary  inflammation,  accompanied  with 
a  paralysis  of  the  nerve  centers.    Sometimes  the  symptoms  may  simu- 
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laic  those  of  typhoid  fever;  sometimes  tetanus  and  delirium  have 
been  obsen'ed:  these  last-named  ajTuptoms  are  caused  by  a  dose  of 

gcT  uniount  than  above  indicated.     Sugar  has  been  found  in  tlie 

itie  afl^r  the  attai-k. 

70.  Chronic  poisoning. —  This  ia  more  liable  to  occur  to  laborers 
•rking  in  sewer  trenches,  though  some  become  inured  by  i'ri^ijiiont 

tact  with  this  seiver  gas.  The  symptoms  of  chronic  poisoiiiug 
frmn  bydric  sulpliid  are  conjunctivitis  and  headache,  and  often 
chronic  disturbance  of  digestion.  The  skin  will  become  attacked 
by  boils;  and  chemista  who  work  in  an  atmosphere  charijed  ivith  this 
gas  experience  a  continued  headache  with  nervous  derangements.  Sev- 
eral years  ago  the  writer  had  occasion  to  paaa  through  the  Bpwers  of 
fioston,  l)efore  the  building  of  the  new  system  of  yewerage  was  in- 
aiigiiraled.  The  sewer-gas  odor  was  almost  imperceptible  because  tha 
■ewers  had  been  ventilated  by  the  removal  of  the  mariliule  covers  on 
a  bright  day  early  in  the  month  of  November  when  there  was  a 
strong  westerly  wind  blowing.  He  walked  through  about  a  mile  of 
the  syatem,  and  was  taken  at  night  with  a  severe  colic;  aiiolher  phy- 
aiciati  in  the  parly  had  the  same  experience;  both  had  chills,  and  for 
a  few  days  afterwards  suffered  from  indigestion  and  nervous  deniuge- 
ments. 

The  above  ia  not  unfrequently  an  experience  of  those  unused  to  in- 
hiiling  sewer  gas,  when  subjected  to  even  an  e.\posure  of  a  very  diliit- 
I'd  air  impregnated  with  sewer  gas. 

l.iki*  many  other  of  the  volatile  poisons,  hydric  sulphid  has  a  spe- 
cific ;icti(>n  upon  the  hemoglobin  of  the  blood  corpuscles,  and  rcdiues 
the  oxyln'iunglobin  to  a  combination  called  siilphmethemoglobin, 
which  ''an  I'c  recognized  by  its  absorption  band  in  the  solar  spectrum. 

71.  Lethal  dose. — According  to  Lehman,*'  air  containing  in  vol- 
ume 1  to  3  parts  to  1000,  will  kill  cats  and  rabbits  within  ten  minutes ; 
be  also  states  tliat  the  utmost  that  man  can  brr-athe  of  this  impieg- 
nstcd  air  witliout  danger  is  only  a  half  of  this  proportion.  Lethe' ly 
makes  the  statement  that  one  part  of  hydric  sulphid  to  100  part?  of  ar 
would  be  destructive  to  humaii  life,  and  even  two  per  cent  may  have 
a  poisonous  effect. 

72.  PoBt-rooitem  appearanccR. —  When  death  suddenly  takes  place 
witliin  two  or  three  minutes  from  exposure  to  this  gas,  no  special 
post-mortem  signs  are  observed.  After  chronic  poisoniufr,  however, 
there  may  be  noticed,  according  to  Tubman,  edema  of  the  lungs,  and 

-Areh.  f.  HTgiuie.  Bd.   XIV.   18Q2, 
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iiBuall;  an  earlier  appearance  of  the  poat-raortem  green  discolorati'  n 
over  die  whole  surface  of  the  ekin,  including  the  face  and  aeck,  which 
is  80  often  observed  to  follow  death  from  any  lingering  disease,  Dii- 
fortunatel;  for  the  eatablislinieDt  of  a  positive  proof  of  death  by  in- 
halation of  this  poisonous  gas,  the  spectroscopic  teat  of  the  presence  b 
(he  blood  of  the  peculiar  band  of  sulphmetlienK^lobin  la  often  ob- 
served  in  a  cadaver ;  this  alteration  ia  the  consequence  of  a  putrescent 
decomposition  of  the  blood  after  many  natural  diseases.  Post-mor 
tem  signs  usually  described  are  the  following:  A  pronenesn  to  rapid 
putrefaction;  an  offensive  odor  from  all  parts  of  the  body;  the  blood 
dark  and  liquid ;  the  right  side  of  the  heart  congested ;  the  muscles 
of  the  body  of  a  dark  color,  and  insusceptible  to  the  stimulus  of  gal- 
vanism. 

This  ia  not  the  only  noxious  gas  evolved  from  privies  and  drains, 
but  it  is  that  which  ia  the  most  destructive  to  life.  There  are  also 
ammoniacal  emanations,  which  are  extremely  irritating  to  the  r.s- 
piratory  mucous  membrane;  and  nitrogen  gas,  which  sometimes  ac- 
cumulates in  enormous  quantity,  but  which,  although  irreapirable,  is 
perhaps  not  in  itself  noxious." 

73.  Tests. —  The  odor  is  very  characteristic,  and  may  easily  be  de- 
tected one  part  in  10,000,^"  and  often  in  greater  dilution.  A  dilute 
solution  of  lead  acetate  will  give  a  black  or  brown  precipitate  <ir  color- 
ation when  the  gas  is  passed  through  such  a  solution,  1 :250,OO0.* 
Cadmium  and  arsenic  solution  acid  with  acetic  acid  will  give  the  yel- 
low precipitates  of  CdS  or  As^  Sj.  Sulphureted  hydrogen  solutions, 
when  treated  with  1/50  of  their  volume  of  concentrated  HCl  and  i 
few  milligrams  of  para-am ido-meth-anilin  sulphate  and  one  or  two 
drops  of  a  dilute  ferric  chlorid  solution,  give  a  blue  color  (Caro 
Fischer  test).  This  reaction  ia  very  delicate  and  is  sensitive  for 
.00009-.  0000 182  grams  H^S  per  liter."" 

IV.  KiTBons  oxm,  fbotozid  ov  bitbooen,  nitbooeit  uonoxin. 

74.  In  pneral. —  A  colorleaa  gas  with  an  odor  and  taste  more  ot~ 
less  sweetish,  soluble  in  water,  aupporta  combustion  (sp.  gr.  1.63), 
and  can  he  easily  liquefied. 

This  gas,  more  commonly  named  protoxid  of  nitrogen,  has  bwn 

■  Vide  Brand,  MhI.  Leg.  »=  Dragendorff.       Ermittetung       "» 

M»  PMernon  and  HnineB,   op.   dt.  Vol.    Giften,  4th  ed.  1896,  p.  44. 

11.  p.  071. 
wh  Wnnnley,        Micro -chemiBtry       ol 

Poiiona.  2d  ed.  18B9,  p.  372. 
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used  very  extensivel.y  by  dentiaU,  and  somewlial  by  9ur?;eons  for  minor 
operations  as  an  anesthetic  It  deserveB  but  little  mention  here.  Its 
action  is  due,  most  probably,  to  the  property  which  it  poMsesses  of  sii]i- 
plyiiig  the  place  of  a  portion  of  the  oxygen  in  the  blood,  with  an  in- 
Qocuous  respirable  gas  incapable  of  supporting  life,  but  not  direi^tly 
interfering  with  the  elimination  of  carbonic  acid  gaa.  If  pure,  and 
properly  administered,  thia  gaa  can  do  no  harm  unlesa  (he  inhnhilion 
be  prolonged  beyond  the  period  that  respiratory  movements  are  man- 
ifeated ;  even  then  tbe  removal  of  the  inhaler  may  be  immediately  fol- 
lowed by  inspiration  of  air,  which  aoon  takes  its  proper  place  in  ihe 
lungs  and  blood,  producing  the  normal  changes  necessary  to  the  sufi- 
port  of  life.  In  thia  respect  it  reaerables  ether,  which  may  also  Ciinso 
asphyxia  if  administered  by  an  inexperienced  person.  If,  in  making 
the  gas,  too  great  beat  be  used,  deutoxid  of  nitrogen  or  poisonous 
nitrous  fumes  may  be  formed  in  the  retort  holding  the  nitrate  of  am- 
monium (the  eubatance  moat  commonly  used  in  the  manufacture  of 
the  gas).  Yet  this  is  quite  soluble  in  water,  through  which  the  gas 
is  generally,  and  should  always  be,  conducted  before  passing  into  the 
gasometer.  The  present  plan  of  condenaing  nitrous  oxid  and  confin- 
ing the  condensed  gas  in  an  iron  chamber  avoids  the  risk  which  might 
occur  from  the  decomposition  or  fouling  of  tlie  water,  when  kept  in 
gasometers,"  There  has  been  as  yet  no  reliable  record  of  death  im- 
mediately caused  by  the  use  of  this  anesthetic  gas,  excepting  what 
may  be  explained  as  due  to  cardiac  or  other  coexisting  disease  condi- 
tion. This  gas  ia  now  often  used  to  produce  the  ao-ealled  pre-anes- 
thetic  effect,  before  submitting  a  patient  to  continuous  etherization 
for  surgical  operations.  In  Massachnaetts  returns  for  medical  exam- 
iners for  1885,  tliere  is  one  case  of  suicide  reported  on  the  self-admin- 
istration of  thia  gas. 


"  For  {urther  parti«ilarH  with  n-irnrd 
to  this  gm.  reference  nmy  be  madP  to 
Dental  Cosmos.  Jan.  1860:  Med.  Qa- 
tttte.  N.  Y.  (ejrtmrt  from  the  London 
U^l(^et)  Dec,  II.  1860;  Oaiette  Hrbdo- 
madaire,  Paris,  Dec  10,  1860;  Diet. 
Edc.  dea  Sdeneet  MediealM,  tome  VII. 


p.  firXi:  noKtnn  Med.  and  Surg.  .lour. 
N.  S.  Vol,  V,  p.  91 :  Edin.  Med.  Jour. 
-lun,  1871;  N.  Y,  Med.  Joiir.  Aug,  1870. 
This  ladt  gives  in  detail  the  remilts  of 
the  writer's  eertaio  experiments,  from 
«hich  the  above  text  is  a  summaij.  Am. 
Jour,  of  Med.  Sci,  1870,  p.  61. 
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classes  aa  a  common  poison,  for  suicidal  purposes, — especially  when 
difficulties  are  thrown  in  the  way  of  procuring  alkaloidal  poisona 

76.  Properties. — Pure  concentrated  sulphuric  acid  is  an  oily,  color- 
less liquid,  having  a  specific  gravity  of  1.84  or  less,  according  to  its 
strength.  (100  per  cent  acid  has  a  sp.  gr.  1.848  at  12"  C.)  It  is 
odorless,  nonfuming,  extremely  bitter,  and  is  exceedingly  hygroscopic, 
blackening  or  charring  organic  substances.  The  ordinary  commercial 
•ulphuric  acid  generally  varies  in  color  from  a  light  brown  to  black. 
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due  to  small  amounts  of  carbonaceous  matter  and  contains  traces  of 
lead  and  arsenic  Great  heat  is  evolved  on  the  addition  of  water, 
and  the  acid  should  always  be  added  to  the  water  to  avoid  injury.  It 
dissolves  most  metals,  and  if  used  in  a  dilute  form  the  sulphate  of 
the  metal  is  formed,  and  hydrogen  gas  evolved ;  if,  however,  a  metal 
be  healed  with  the  strong  acid,  sulphur  dioxid  is  given  off.  Fuminj:^ 
sulphuric  add,  often  called  Nordhausen  acid,  is  a  colorless  (when 
pore),  heavy,  oily  liquid,  formed  by  distilling  FeSO^  and  collecting 
the  fumes  in  concentrated  H^SO^;  it  is  often  considered  a  solution 
of  SO,  in  HiSO,,  and  has  the  formula  HjSjO,.  The  dilute  H,SO. 
of  the  U.  8.  P.  is  10  per  cent  and  the  aromatic  20  per  cent. 

Sulphuric  acid  (U.  S.  P.),  also  known  as  bydric  sulphate,  oil  of 
vitriol,  HjSO,,  occurs  as  a  "colorless  liquid  of  an  oily  appearance, 
strongly  caustic  and  corrosive,  and  having  a  strongly  acid  reaction. 
Its  specific  gravity  should  not  be  below  1.840,  It  is  miscible  in  all 
proportions  with  water  and  alcohol,  with  evolution  of  heat.  When 
hi-ated  on  platinum  foil,  it  is  vaporized  without  leaving  a  residue. 
If  the  acid  be  warmed  with  sugar,  it  will  blacken  the  latter;  if 
diluted  with  5  volumes  of  water,  the  liquid  yields,  with  test  solution 
of  barium  chlorid,  a  white  precipitate  insoluble  in  hydrochloric  acid. 
.  To  neutralize  2.45  grams  of  sulphuric  acid  diluted  with 
about  10  volumes  of  water  should  require  not  less  than  48  cubic 
oentimeters  of  the  volumetric  solution  of  soda." 

77.  Preparations. —  (U.  S.  P.)  Acidum  sulphuricum  aromaticum. 
Aciduni  sulphuricum  dilutum.  Aromatic  sulphuric  acid  contains 
200  part«  of  the  pure  acid,  45  parts  of  tincture  of  ginger,  oil  of  cinna- 
mon 1  part,  and  a  sufficient  amount  of  alcohol  to  make  1,000  parts. 
Dilute  sulphuric  acid  contains  1  part  of  the  pure  acid  to  9  parts  of 
water. 

The  strong  sulphuric  acid  of  the  manufacturer  contains  100  per 
cent  of  acid.  The  ordinary  brown  commercial  acid,  impure,  and  con- 
tuning  organic  matter  with  lead  and  arsenic  in  solution,  has  a 
specific  gravity  of  about  1.750,  and  generally  eontains  67.95  of 
anhydrous  acid  SO3  ^  85.42  of  hydric  sulphate. 

CoDoentrated  sulphuric  acid  absorbs  waler  from  the  surrounding 
air  to  such  an  extent  that  its  bulk  will  increase  four  times  in  twenty- 
four  hours. 

A  fuming  acid  (Nordhausen  sulphuric  acid),  KgSjOj,  is  exten- 
sively it«ed  in  the  arts.  This  fuming  acid  is  the  product  of  the  dis- 
tillation of  ferrous  sulphate  in  the  dry  stete  at  a  nearly  white  heat; 
the  distillate  is  received  la  sulphuric  acid.    This  dark-colored,  fuming 
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acid  has  a  specific  gravity  of  1.9,  and  boils  at  53"  0.     This  acid  ii 
eapecially  used  as  a  solveot  for  a  dye  called  alizarin. 

SiJpljuric  acid  is  used  in  the  manufacture  of  other  acids  and  chem- 
ical substances,  as,  also,  in  making  alkalies,  in  the  manufacture  of 
indigo  and  other  dyes,  in  the  making  of  soaps,  artificial  manure, 
and  for  many  other  industrial  purposes. 

78.  Local  actioni  lymptomi  of  poieoning. — The  local  action  of  sul- 
phuric acid,  as  given  by  Mr,  Elyth,*  who  refers  to  the  experinnents  of 
Falck  and  Victor  on  living  animal  tissues,  in  its  concentrated  streugUi, 
will  precipitate  albumen,  and  afterwards  dissolve  it ;  fibrin  aweUs  and 
becomes  gelatinous;  if  the  acid  be  dilute  (4  to  6  per  cent),  fibrin  is 
scarcely  changed.  Muscular  tissue  is  at  first  colored  amber-brown, 
swells  to  a  jelly,  and  then  dissolves  into  a  red-brown,  turbid  fluid. 
When  the  acid  ia  placed  in  contact  with  the  mucosa  of  the  stomach, 
this  tissue,  as  well  as  the  layers  of  muscle  beneath  it,  are  colored 
white,  swell,  and  become  an  oily  mass. 

"When  applied  to  a  rabbit's  ear,  the  parenchyma  becomes  at  first 
pale  grey  and  semi  transparent  at  the  back  of  the  ear;  opposite  the 
drop  of  acid  appear  spot*  like  grease  or  fat-drops,  which  80on 
coalesce.  The  epidermis  with  the  hair  remains  adherent;  the  blood 
vessels  are  narrowed  in  caliber,  and  the  blood,  first  in  the  veins  and 
then  in  the  arteries,  ia  colored  green  and  then  black,  and  fully  coagu- 
lates. If  the  drop,  with  horizontal  holding  of  the  ear,  is  dried  in,  an 
inflammatory  zone  surrounds  the  burnt  spot,  in  which  the  blood  oi^■ 
culates ;  but  there  is  complete  stasis  in  the  part  to  which  tlie  acid  has 
been  applied.  If  the  point  of  the  ear  ia  dipped  in  the  acid,  the  cau- 
terized part  rolls  inwards ;  after  the  lapse  of  eighteen  hours  the  part 
is  brown  and  parchment-like,  with  scattered  points  of  coagiilBt4?d 
blood ;  then  there  is  a  slight  swelling  in  the  healthy  tissues,  and  a 
small  zone  of  redness ;  within  fourteen  days  a  bladdei^Iike,  greenish- 
yellow  scab  is  formed,  the  burnt  part  itself  remaining  dry.  The  ves- 
sels from  the  surrounding  zone  of  redness  gradually  penetrate  towards 
the  cauterized  spot,  the  fluid  in  the  bleb  becomes  absorbed,  and  the 
destroyed  tissues  fall  off  in  the  form  of  a  crust. 

"The  changes  that  sulphuric  acid  causes  in  the  blood  are  as  follows: 
The  fibrin  is  at  first  coagulated  and  dissolved,  and  the  coloring  matter 
becomes  black.  These  changes  do  not  require  the  strongest  acid,  be- 
ing seen  with  an  acid  of  60  per  cent." 

It  therefore  follows  from  the  above  action  of  sulphuric  acid  on  the 
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Iliriog  tiseues,  as  well  as  that  of  the  other  stronger  mloeral  acids,  that 
it  will  produce,  when  brought  in  contact  with  the  human  tissues,  a 
corro6i%'e  or  caustic  action,  and  this  explains  why  they  act  as  a  poison 
to  endanger  or  destroy  life, 

ISnlphuric  acid  is  more  frequently  taken  and  given  by  mistake  than 
by  design,  at  least  in  our  country,  although  eases  are  not  wanting  in 
which  it  has  been  criminally  given  to  young  children.  An  interest- 
ing ease  is  reported  in  Henke's  Zeitfichriit,  where  it  was  used  with 
the  hope  of  inducing  abortion.  From  the  ease  with  which  it  can  be 
procured,  without  awakening  suspicion,  on  account  of  ila  extenaivi- 
use  in  the  arts,  either  pure  or  mixed  with  other  substances,  it  has  fre- 
qnently  been  taken  with  suicidal  intent;  but  on  account  of  the  e.xces- 
■ire  pain  produced  by  this  poison,  and  on  account  of  the  facility  wilh 

Bvhicb  other  less  painful  means  of  procuring  death  can  be  obtained, 
the  frequency  of  sulphuric  acid  poisoning  has  much  diminished  of 
late  years, — especially  in  this  country  and  France.  Most  of  the  cases 
seen  in  recent  years  have  been  cases  of  accidental  poisoning;  it  has, 
for  instance,  been  taken  by  mistake  for  castor  oil.  Very  rarely  is 
mlphoric  acid  administered  with  criminal  intent,  its  intense  acidity, 
and  the  immediate  pain  caused  by  it,  enabling  the  intended  victim  to 
detect  it  at  once.  It  can  only  be  employed  for  the  purpose  of  murder 
in  the  case  of  young  children  or  drunken  persona,  unless  very  great 
force  be  used,  which  would  require  the  presence  of  several  criminals. 
This  acid  has  also  proved  fatal  when  used  as  an  injection  into  the 
vBgina  for  the  purpose  of  procuring  an  abortion,*  and  when  injected 
into  the  rectum  either  accidentally  or  designedly;^  and  of  late  years, 
in  England  and  the  United  States,  numerous  cases  have  occurred 
where  it  has  been  employed  for  disfiguring  the  person,  by  being  clan- 
destinely thrown  upon  the  face  or  neck. 

K      Sulphuric  acid  may  be  taken  as  the  type  of  the  corrosive  poisons. 

^The  symptoms,  of  course,  vary  very  greatly  according  to  the  concen- 
tration and  the  quantity  of  the  acid  taken.  When  a  large  dose  of  the 
concentrated  acid  has  been  taken,  the  symptoms  begin  almost  immedi- 
ately, and  are  characterized  by  a  very  acute  pain,  which  at  first  is 
that  of  burning,  and  extends  from  the  mouth  to  the  stomach.  This 
abdominal  pain  is  most  excruciating,  somewhat  resembling  that  of 
cholera,  and  is  located  by  the  patient  chiefly  in  the  epigastrium. 
Violent  and  painful  vomiting  also  occurs  almost  immediately;  the 

^^     'Jour    ie    Chlm.    Mi^ic.    tome    Vll.  take   for   oil;   and   Hofminn,   Lelirbiich 

\H3i.  Mai.  No.  10,  p.  312.  der     Rprirht.     Medicin.     1878,     p.     fl34, 
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Tomitus  conBisting  luuillj  of  black  or  dark  brown  material  (B(M»lled 
coffee-ground  romitus),  of  tany  consistency,  and  very  acid  in  its  re- 
action, so  that  if  it  happens  to  fall  upon  a  marble  slab  or  other  calca- 
reous material,  efFbrvescence  will  take  place.  The  dark  brown  or 
black  Tomitue  is  often  frothy,  and  mingled  with  shreda  of  stained 
mucous  membraaa  The  character  of  the  contents  of  the  stomach 
will  have  an  important  bearing  upon  the  period  at  which  death  oc- 
curs, as  well  as  upon  the  amoimt  of  destruction  of  the  tisane  of  that 
organ  which  is  exposed  to  the  action  of  the  acid,  except  in  those  cases 
in  which  a  large  amount  of  acid  is  swallowed.  For  instance,  if  the 
contents  were  composed  largely  of  milk  and  albominoiu  food,  of  fats 
and  oleaginous  substances,  they  might  offer  some  protection  to  the 
walls  of  the  stomach,  which  latter  might  escape  serious  injury.  These 
foregoing  remarks  ezplaio  the  wide  range  of  time  in  which  fatal  re- 
sults occur  in  persons  who  have  taken  about  the  same  dose,  due  to  the 
action  of  the  acid  upon  the  blood.  The  microscopic  examination  of 
the  Tomitus  shows  the  presence  of  gastric  cells,  and  later,  ahreds  of 
tissue  from  the  walls  of  the  stomach,  sometimes  even  tubular  bodies 
consisting  of  the  exfoliated  membrane  of  the  ceeophagua,  are  seen. 
This  vomiting  usually  takes  place  immediately  after  the  swallowing 
of  the  acid,  but  there  are  a  few  cases  in  which  vomiting  was  delayed 
for  some  time;  the  condition  of  the  stomach,  whether  full  or  empty, 
will  explain  most  of  these  cases  of  delayed  vomiting. 

In  some  cases  the  concentrated  acid  comes  in  contact  with  the 
larynx,  or  with  the  mucous  membrane  of  tlie  air  passages,  when  it 
may  cause  edema  of  the  glottis,  and  death  in  a  few  minutes  from 
suffocation. 

Evidences  of  asphyxia  will  be  seen  at  the  post-mortem  examination. 
This  is  especially  liable  to  be  the  case  when  the  sulphuric  acid  has 
been  forcibly  administered,  as,  for  instance,  to  infants.  Sometimes 
sudden  death  is  due  to  perforation  of  the  stomach  or  to  extensive  hem- 
orrhage, due  to  the  opening  of  one  or  more  of  the  large  blood  veaaela 
by  the  corrosive  action  of  the  acid. 

In  ordinary  cases  where  life  is  prolonged  for  several  hours,  the  av- 
erage duration  being  from  eighteen  to  twenty-four  hours,  coUajne 
takes  place  in  a  short  tima  There  is  almost  complete  suppression 
of  urine,  due  to  irritation  of  the  kidneys  caused  by  the  acid ;  absence 
of  fecea,  although  we  occasionally  see  diarrhea ;  the  pulse  is  weak,  the 
skin  is  cold  and  clammy,  and  the  face  is  expressive  of  the  most  intense 
anguish;  usually  the  intellect  remains  intact  until  death  occurs. 
Sometimes  convulsions  are  present,  which  are  similar  to  those  ofi-") 
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seen  in  cholera.  Rarely  an  intennisBion  occurs  in  tbe  symptoms,  aa 
in  the  case  of  many  of  the  irritant  poisons,  shortly  followed  by  an 
exacerbation  and  death. 

Unless  care  be  taken  in  administering  or  taking  the  acid,  we  can 
usually  aee  evidences  of  its  local  action  upon  the  akin  of  the  face  or 
neck,  or  upon  the  mucous  membrane  of  the  mouth  and  lips,  and,  in 
many  eases,  ataina  are  made  by  the  acid  upon  the  clothing.  The  es- 
chars produced  upon  the  skin  and  mucous  membranes  are  at  first 
while,  changing  to  a  gray,  and  finally  to  a  brown  or  black  color. 

The  peculiar  symptoms  are  the  great  suddenness  of  the  attack,  the 
extreme  pain,  the  character  of  the  stains  upon  the  mucous  membranes, 
akin,  and  clothing,  the  constipation,  and  the  anguish  which  precedes 
death.  The  localization  of  the  pain  in  the  epigastrium  ia  also  an  im- 
portant symptom  from  a  diagnostic  point  of  view,  since,  in  the  case 
of  many  of  tbe  other  irritants,  the  pain  is  more  difiFused  over  the  en- 
tire abrJominal  region. 

79.  Subacote  poisoning. —  When  the  dose  of  sulphuric  acid  has 
been  small,  or  taken  upon  a  full  stomach,  or  when  the  acid  has  been 
quite  dilute,  the  symptoms  may  be  less  severe,  and  produce  the  effect 
of  subacute  poisoning.  In  these  cases  life  may  be  prolonged  for 
months  or  even  years,  the  patient  finally  dying  of  marasmus,  conse- 
quent upon  the  incurable  disturbance  of  the  digestive  organs  due  to 
the  partial  destruction  of  the  mucous  membrane  of  the  stomach.  At 
first,  in  these  cases,  the  symptoms  resemble  those  of  acute  poisoning, 
but  are  much  leas  severe ;  there  may  or  may  not  be  hemorrhage,  as 
shown  by  bloody  vomitus;  the  vomitus  is  usually  glairy,  containing 
much  mocns;  there  ia  excessive  pain  in  the  mouth  and  throat,  this 
pain  extending  to  the  stomach,  and  rendering  the  ingestion  of  food 
almost  impossible.  After  the  first  eighteen  or  twenty-four  hours,  in 
either  acute  or  subacute  poisoning,  inflammatory  symptoms  appear, 
due  to  the  inflammation  of  those  tissues  with  which  the  acid  has  been 
in  contact;  these  symptoms  are  those  of  febrile  reaction,  accompanied 
with  rapid  pulse,  rise  of  temperature,  et«.  Soon,  shreds  of  the  dis- 
organized membrane  may  be  expelled  by  vomiting,  and  if  the  ulcer- 
ative process  has  affected  the  walls  of  the  larger  blood  vessels,  there 
may  be  hemorrhage.  If  the  patient's  life  be  spared  for  a  sufficiently 
long  time  for  the  ulcerations  caused  by  the  sulphuric  acid  to  heal,  the 
cicatrices  resulting  may  cause  stricture  of  the  cesophagus,  stomach,  or 
inteatinea,  with  the  long  train  of  symptoms  due  to  the  consequent  olv 
stniction,  dyspepsia,  and  indigestion,  until  finally,  after  perhaps 
mouthu   or   years   of   suffering,   the   patient   dies    from    inanition. 
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Though  in  subacute  poi»oiiing  from  sulphuric  acid  there  are  usually 
flecoudarj  inflammatorj  processes,  the  results  of  which  are  contracted 
cicfltricial  adheaions  of  the  mucous  and  subjacent  tissues,  there  is  as- 
sociated with  this  condition  an  enfeebled  digestion  of  food,  and  strie- 
ture  of  the  gullet,  as  well  as,  sometimes,  stricture  of  the  entrance  and 
exit  passages  of  the  stomach,  which  are  difficult  to  relieve.  Mann- 
kfipf  has  recorded  a  curious  sequel  of  an  obstinate  intercostal  neural- 
gia, which  he  observed  on  the  fourth,  seventh,  and  twenty-second  day 
after  the  first  symptoms  of  poisoning. 

80.  Chronic  poisoning. —  It  will  be  observed  from  the  secondary  ef- 
fects which  we  have  above  related,  that,  even  after  the  acut«  and  sub- 
acute poisonous  symptoms  have  disappeared,  a  chrunic  poisonous  con- 
dition may  result  from  the  alteration  in  the  normal  condition  of  the 
circulating  blood  in  the  tissues  of  the  human  body,  H.  Weiske*  ad- 
ministered to  lambs  small  doses  of  sulphuric  acid,  and  observed,  as  a 
result,  tliat  they  became  emaciated  from  this  treatment,  and  that  their 
smaller  bones  showed  a  diminution  of  lime  salts,  as  did  also  their 
muscles.  Kobert*  offers  his  opinion  that  a  continued  use  of 
"Schnapps,"  commonly  drunk  on  the  continent,  shows  typical  signs 
of  chronic  sulphuric  acid  poisoning;  this  drink  is  made  up  with  sul- 
phuric acid  to  give  it  a  sharp  taste.  Mr.  Blyth*  presents  a  typical 
case  of  chronic  poisoning  by  this  agent,  which  is  reported  by  Oscar 
Wyss :  "A  cook,  thirty-four  years  of  age,  who  had  suffered  many  ail- 
ments, drank,  on  the  6th  of  November,  1867,  by  mistake,  two  mouth- 
fuls  of  a  mixture  of  1  part  sulphuric  acid  and  4  of  water.  Pain  in 
the  stomach  and  neck,  and  vomiting  of  black  masses,  were  the  imme- 
diate symptoms,  and  two  hours  later  he  was  admitted  into  the  hospital 
in  a  state  of  collapse,  with  cold  extremities,  cyanosis  of  the  face,  etc 
Copious  draughts  of  milk  were  given,  and  the  patient  vomited  mutrh, 
the  vomit  still  continuing  of  black  pultaceous  matters,  in  which,  on  a 
microscopical  examination,  could  readily  be  detected  columnar  epi- 
thelium of  the  stomach  and  mucous  tissue  elements.  The  urine  was  of 
specific  gravity  1.033,  nonalbuminous ;  on  analysis  it  contained  3.38S 
grams  of  combined  sulphuric  acid, 

"On  the  second  day  there  was  some  improvement  in  the  symptoms, 
the  urine  contained  1,376  grams  of  combined  sulphuric  acid;  on  the 
third  day  2.665  grams  of  combined  sulphuric  acid;  and  on  the  tenth 
day  the  patient  vomited  up  a  complete  cast  of  the  mucous  membrane 
of   tlie  gullet     The   patient  remained   in  the   hospital,  and   became 

•Joar.  f.  Landwirthach-  I8B7.  p.  417.       'Op.  ciL  p.  84. 
'Lehrbuch  der  Intoiicationen,  ■.  210. 
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gradually  weaker  from  stricture  of  the  gullet  and  impainnent  of  the 

fligestiv©  powers,  and  died  two  months  after  taking  the  poison,  on 

the  iith  of  January."    The  writer  is  familiar  with  a  caae  in  which  an 

■      OQDfie  of  sulphuric  acid  (strength  unknown)  was  taken  by  mistake 

^■for  cider;  the  patient  recovered  from  the  acute  symptoms,  but  died 

^■a  little  more  than  two  years  after,  on  account  of  the  secondary  trou- 

Hl)Ie>(  in  the  digestive  organs,  which  have  been  alluded  to  above. 

H      81.  FatKl  doie. —  It  would  be  impossible  to  offer  an  opinion  as  to 

what  constitutes  a  fatal  dose.     An  opinion  would  be  much  influenred 

by  a  variety  of  circumstances  arising  in  each  case.     Taylor  records 

one  case  in  which  20  drops  of  concentrated  sulphuric  acid  caused 

death  in  a  child  twelve  months  old.     Christison  records  a  case  of  an 

tftdult  who  died  from  the  effects  of  a  dose  of  3.8  grams  ( 60  gr.)  which 
is  the  smallest  lethal  dose  known  to  have  been  fatal.  The  varying  cir- 
cumstances affecting  the  size  of  a  fat^  dose  depend  upon  the  strengtli 
^  of  the  acid  adminislerod,  on  the  fact  whether  the  stomach  is  filled  with 
Hfood,  upon  which  a  portion  of  the  acid  would  be  expended,  whether 
the  stomach  contains  a  Urge  amount  of  water  or  milk  or  demulcent, 
such  as  oil,  etc.,  and,  on  the  other  hand,  whether  the  stomach  is  com- 
pletely empty.  The  local  action  on  the  mouth  and  gullet  would  prob- 
ably be  the  same,  when  compared  with  similar  strength  of  tlie  acid 
ingested.  It  is  always  difficult,  however,  to  ascertain  the  exact  quan- 
tity which  has  been  swallowed,  since  the  immediate  impression  made 
upon  the  mouth  by  the  contact  of  so  corrosive  a  liquid  naturally  ex- 
cites an  instantaneous  effort  to  get  rid  of  it  The  amount  actually 
swallowed  forms  usually,  therefore,  but  a  small  portion  of  wliat  is 
taken  into  the  mouth.  It  may,  indeed,  not  reach  the  stomach  at  all. 
its  action  being  expended  upon  the  throat  and  cesophagus,  and  prov- 
ii^  fatal  by  the  inflammation  and  disorganization  there  produced.^ 
Occasionally,  also,  it  enters  the  air  passages.  A  case  of  recovery  after 
an  injection  of  sulphuric  acid,  given  by  mistake  for  castor  oil,  is 
reported.' 

There  are  many  recorded  cases  of  sulphuric  acid  poisoning;  the 
•hortest  period.*,  after  swallowing  the  acid,  before  death  has  occurred, 
▼arr  from  a  half  to  two  and  a  half  hours.  The  rapidity  of  the 
death  will  depend  upon  the  character  and  extent  of  the  primary 
lesion ;  for  ini^tance,  if  a  perforation  occurs  in  the  stomach  or  intes- 
tines,  death  will  rapidly  follow  from  the  consequent  collapse.     The 

'Hi*  happened  In  a  Cftae  reported  bv      *Ed.  Month.  Jour.  April,  18S0. 
Dr.  W.  Hufl.  in  the  Lond.  Med.  Gazelle, 
Juoe,  la&O. 
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tardy  appearance  of  death  will  be  influenced  by  the  character  of  the 
tissue  destroyed  or  orgaoB  impaired;  for  instance,  if  the  aecondarj 
reauha  from  the  destruction  of  tissue  in  the  region  of  the  throat  cause 
inflammatory  processes  and  consequent  contractions,  by  which  the 
paasage  through  the  air  tubes  or  the  gullet  is  obstructed,  loaa  of  life  I 
may  occur  from  interference  with  the  organs  of  respiration,  or  from 
starvation  from  an  obstruction  to  the  ingestion  of  food.  Sometimes 
the  limits  of  these  inflammatory  lesions  have  increased  gradually  lo  I 
extent  during  weeks  and  months,  and  thus  death  has  been  indirectly 
caused  at  a  period  of  time  far  remote  from  the  moment  when  the  acid 
was  swallowed.  The  smallest  quanti^  which  has  been  taken  willi 
rapidly  fatal  results  appears  to  be  that  which  was  given  in  a  ca»e 
quoted  by  Dr.  Taylor.  In  it,  the  quantity  is  said  not  to  have  ex 
seeded  40  drops.  But  the  patient  was  a  child  only  a  year  old,  and 
antidotes  were  administered  about  a  half  hour  after  It  had  taken  the 
acid. 

82.  Fatal  period. —  Usually  death  takes  place  within  a  day,  or  dur- 
ing the  succeeding  twelve  hours;  but  a  case  of  death  occurring  withiu 
an  hour  is  recorded,  after  a  dose  of  3^  ounces  by  measure  (103  cc,) 
of  the  concentrated  acid.  This  reservation  should  be  made,  however. 
It  may  happen  that  the  contact  of  the  corrosive  may  be  held  long 
enough  in  the  mouth  and  throat  to  injure  these  local  tissues,  and  pro- 
duce an  edema  or  swelling  of  these  parts  so  as  to  prevent  air  pa&sing 
into  the  lungs ;  tliis  would  cause  death  by  suffocation. 

In  subacute  cases  life  may  be  prolonged  for  a  week  or  two.  In 
chronic  cases  it  may  be  prolonged  for  months  or  years,  and  death 
occur  from  serious  injury  to  the  surface  of  the  digestive  tract,  on  ac- 
count of  the  destruction  of  the  glandular  cells  contained  in  the  mucosa 
and  its  subjacent  tissues.  In  these  cases  of  prolonged  action  we 
should  expect  the  result  would  he  preceded  by  symptoms  of  lack  of 
nourishment  of  the  general  body,  and  end  in  inanition.  It  should 
also  be  remembered  that  the  presence  of  acid  in  the  blood  int«rfem< 
with  the  normal  processes  of  metabolism  within  the  tissues  through- 
out the  body,  which  are  concerned  with  the  repair  and  oonstructioo  of 
healthy  tissue  formation,  and  this  condition  may  also  interfere  with 
the  normal  functions  of  such  organs  as  the  liver,  spleen,  kidneys,  etc 
There  is,  besides  the  caae  previously  alluded  to,  one  case  on  record, 
referred  to  by  Beck,'  in  which  death,  the  result  of  stricture  of  the 
(esophagus,  did  not  occur  until  two  years  after  the  poison  had  been 
taken. 

*Bee  Tjivlor  on  PofiiniB. 
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W  83.  OiognoBis. —  The  local  action  of  corrosives  is  bo  apparent  to  tLa 
pb^cian  of  ordinary  experience  iLat  he  should  be  able  to  recognise 
a  case  of  poisoning  from  any  one  of  them,  but  to  determine  whicli  irf 
the  corrosives  has  been  ingested  should  be  learned,  apurt  from  tlie 
character  of  the  caustic  action  which  has  been  previously  described,  by 
tiie  test  of  litmus  solution  or  litmus  paper,  as  weW  as  the  action  of  the 
vomited  matter  upon  vegetable  or  animal  substances  upon  which  it 
may  come  in  contact  Wood  almost  immediately  blackens,  and  the 
spot  remains  moist;  when  the  acid  falls  on  vegetable  earth,  efferves- 
cence occurs  from  the  decomposition  of  the  carbonates ;  grass  or  vege- 
tation blackens  and  dies ;  vhere  the  acid  falls  on  cotton  fabric,  a  hlat-k 
spot  will  be  left,  and  probably  a  hole ;  when  acid  falls  on  colored  cloth, 
the  spot  will  become  red  or  brown,  and  will  be  moist.  Indigo-blue 
dyes  w^ill  not  be  stained  red ;  logwood  and  madder  dyes  will  be  stained 
yellow. 

84.  Treatment. —  After  discovering  that  we  have  a  case  of  poison- 
ing from  an  acid  corrosive,  effort  should  first  bo  made  to  neutralize 
the  acid  by  means  of  chalk,  magnesia,  or  a  solution  of  sodic  carbonate 
in  a  large  amount  of  water;  it  is  suggested  that  the  sooner  the  acid  is 
neutralized  the  better,  and,  if  none  of  these  articles  are  at  hand,  plas- 
ter scraped  from  the  ceiling  or  wall  may  be  utilized  as  a  neutralizing 
a^nC  Plenty  of  water  should  be  freely  used ;  after  the  neutralizing 
of  the  acid  swallowed  has  been  accomplished,  demulcent  and  oily 
driuka  or  fats  should  be  administered,  and,  to  prevent  suffocation 
from  the  closing  up  of  the  entrance  to  the  air-passage,  the  operation 
of  tracheotomy  may  bo  indicated. 

85.  Pathology  of  talphnric  acid  poiioning. — The  pathological  ef- 
fects of  poisoning  by  sulphuric  acid,  though  this  poison  is  less  fre- 
(|ueutly  used  in  this  country  and  Europe  to  destroy  life,  show  black 
eschars  in  the  stomach,  and  the  stomach  contents  are  observed  to  be 
black  and  of  a  tarry  consistency,  hut  sometimes  more  ffuid.  These 
esefaara,  if  examined  soon  after  death,  are  somewhat  hard  and  brittle, 
and  then  become  easily  separated  and  stripped  off  from  the  underly- 
ing tissue.  Phagedenic  inffamniation  accompanied  by  small  hemor- 
rliagic  points  may  be  noticed,  and  the  destructive  action  of  this  acid 
may  eat  through  animal  tissues  and  cause  perforations. 

The  corroeive  action  of  this  acid  is  frequently  observed  upon  the 
outside  of  the  lips  and  on  the  skin  of  the  face,  and  this  corrosion  may 
extend  inside  the  mouth  and  throat,  both  into  and  involving  the  en- 
trance to  the  air  passages  and  to  the  gullft;  its  corrosive  action  may 
be  obaerved  beyond  the  stomach, — in  the  intestines.     The  blood 
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is  thick  and  clotted ;  the  parenchyma  of  the  liver,  kidneys,  and  even 
the  heart  may  be  seen  to  show  a  degeneration.     Though  death  ma; 
be  caused  by  the  destruction  of  the  local  tissues  from  the  direct  cor 
rosive  action  due  to  the  presence  of  the  acid  in  contact  with  them,  yet, 
as  death  has  been  observed  to  follow  the  ingestion  of  the  dilute  sul- 
phuric acid, — from  the  contact  of  which  we  should  expect  this  action 
to  be  very  feeble  on  the  local  tiaues, — it  is  believed  that  the  lethil 
action  may  be  brought  about  by  its  presence  in  the  blood,  neutraUt- 
ing  the  alkali  which  ia  necessary  to  retain  its  fluid  consistency.     The 
following  ease  will  illustrate  the  effects  of  this  poiaon  when  concen- 
trated and  swallowed :     A  man  thirty  years  of  age  went  to  his  closet 
in  the  dark,  and  drank  a  "good  mouthful"  of  commercial  sulphuric 
acid.     He  was  bled  shortly  after,  and  the  blood  is  described  as  having 
a  syrupy  consistence.    Milk  and  soapsuds  were  given  to  him,  followed  I 
by  vomiting;  but  he  died  in  two  hours.    The  whole  tongue  was  whii? 
and    sphacelated,    and    the    mucous    membrane    here    and    there 
detached.     The  fauces  and  oesophagus  were  of  a  grayish-black  color; 
the  stomach  was  perfectly  black  on  both  surfaces,  and  of  a  soft  and 
pulpy  consistence.     The  omentum  majus  was  likewise  partly  carbon- 
ized, in  consequence  of  the  escape  of  the  acid  into  the  abdominal  cav- 
ity.    The  upper  portion  of  the  small  intestine  was  of  a  blackish  color, 
and  the  mucous  membrane  swollen  and  indurated.     The  contents  of 
the  stomach  yielded,  on  chemical  examination,  5  grams  (77.25  gr.) 
of  free  sulphuric  acid.'"      In   Mr.    Traill's  case,   a    washerwomsc 
took  a  wineglasaf ul  of  crude  commercial  acid  of  the  specific  gravilyof 
1.833,  by  mistake  for  ale.     Although  the  proper  antidotes  were  very 
soon  administered,  she  died  in  one  hour.     A  hole  with  ragged  edgw 
was  found  at  the  fundus  of  the  stomach,  and  the  adjacent  tissue  tore 
with  the  slightest  touch.     The  rest  of  the  mucous  membrane  was  mot- 
tled with  dark-brown  patches.     There  was  also  great  inflammation  of 
the  peritoneum,  from  the  escape  of  the  acid."     When  much  acid  hu 
been  swallowed,  the  stomach  presents  an  appearance  which  is  alto- 
gether peculiar  and  characteristic     It  ia  as  black  as  coal,  and  itt 
tissue  is  softened  to  a  jelly.     The  acid,  softening  the  walls  of  the 
blood  vessels,  allows  their  contents  to  escape,  and  then,  acting  upon 
the  blood,  gives  it  a  dark  color.     That  such  is  the  source  of  the  blsci 
color  referred  to  is  proved  by  the  fact  that  it  is  not  produced  when  buJ- 
phuric  acid  is  introduced  into  a  dead  stomach." 

"  Csuppr,  Cpricht.  I*irlienHff.  1  H-  p.  tratpd  form,  ran  I*  ahgorbml  afl«rflhti 

"Month,  .tour.  Aug.  1654.  bpcn  diluted  in  Oie  stomach  and  jntoti' 

"OrHIa  hits  entabliiihed  the  (act  that  iiilI  cnnal  and  united  with  Hijuidi  liite 

this  acid,  even  when  taken  in  a  concen-  in  contained,  or  which  have  tJtermtzit 
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.  general,  the  eroded  and  Inflamed  appearance  of  the  mouth  and 
throat  is  found  to  coexist  with  the  blackened  and  disorganized  condi- 
tioo  of  the  stomach.  But  sometimes  the  poison  does  not  reach  the 
stomach,  and,  when  this  is  the  case  with  young  children,  death  may 
take  place  from  the  local  action  on  the  fauces  alone.  In  Dr.  HuH'a 
case,  already  referred  to,  it  reached  the  lungs.  The  epiglottis  was 
partially  deatroyed,  the  vocal  corda  and  the  mucous  membrane  of  tho 
trachea  were  softened,  the  left  pleura  was  perforated,  and  a  crust  of 
sulphate  of  calcium  formed  upon  the  ribs.  There  was  no  trace  of  the 
acid,  either  in  the  ceaophagua  or  stomach.  The  person  was  an  adult 
female.  It  is  probable,  in  such  cases,  that  death  takes  place  by  suffo- 
cation on  account  of  edema  of  the  glottis.  Kusemann  reports  two 
fatal  ca^sin  children  of  five  years  of  age.  The  symptoms  were  chiefly 
those  of  infiammatiop  of  the  throat  and  larynx,  without  any  evidence 
of  disorder  of  the  stomach."  No  autopsy  was  made.  In  most  cases 
of  poisoning  with  sulphuric  acid,  there  are  also  traces  of  its  action 
left  upon  the  skin,  near  the  mouth,  either  from  a  portion  escaping 
when  swallowed,  or  from  the  corrosion  of  the  vomited  liquids.  The 
mirks  thua  left  upon  the  skin  are  of  a  dark  brown  color,  and  of  a 
leathery  consistence.  Where,  however,  the  acid  has  been  given  in  a 
spoon,  the  anterior  portion  of  the  mouth  may  escape  entirely.  In  a 
eaaa  referred  to  by  Dr.  Taylor,  the  fauces,  tesophagus,  and  stomach  of 
an  infant  tea  days  old  were  much  corroded  by  sulphuric  acid,  but 
there  was  no  appearance  of  injury  to  the  mouth.  This  was  probably 
owing  to  a  spoon  having  been  used,  and  the  poison  having  been 
poured  down  the  throat  slowly,  as  the  mucous  membrane  was  exten- 
sively corroded  at  the  hack  part  A  case  is  reported,  in  which,  al- 
thoogh  the  acid  was  taken  from  a  teacup  to  the  amount  of  15^ 
drams,  there  was  not  the  slightest  vestige  of  a  stain  on  the  outside  of 
the  lips,  angles  of  the  mouth,  cheeks,  neck,  or  hands,  nor  upon  the 
clothing-'* 

There  is  a  case  on  record'*  where  a  woman  swallowed  from  a  cup 
about  a  tablespoonful  of  strong  sulphuric  acid;  the  usual  symptoms 
appeared,  and  she  died  in  two  days.  The  mucous  membrane  of  the 
cheeks,  gums,  and  tongue  was  not  excoriated  at  any  part. 

We  find  a  case  of  gelatiniform  softening  of  the  stomach,  with  per* 


been  nraDowed:  and  that,  coiiBequently, 
in  iutn[MiM,  »ll  the  vUcera  and  the 
orine  (bould  be  Mnminod  for  tho  pres- 
•DC*  of  this  acid,  evpn  though  nothinp  ii 
(oiind  i-illier  in  the  alirnpnUr]'  canal, 
mmuIhI  maltvr*,  ot  the  fecea. 
Vol.  n.  Mm.  Jva.— 10. 


"Jour.  f.  Phttmmkodyn.  II.  106. 

"  Dr.  Walker,  Ed.  Month.  Jour.  J 
lfl.10. 

"  Dr.  Chowite,  Lancet,  Julj  10,  1 
p.  36. 
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chemical  detection  of  poisoning  by  nitric  or  sulphuric  acid  is  aa  a  role 
impossible."  It  is  therefore  necessary,  in  a  case  suspected  to  be  one 
of  Bulpburic  acid  poisoning,  to  resort  to  teste  not  commonly  employed 
in  other  caaes.  The  ordinary  test  for  sulphuric  acid  or  sulphates  is 
the  addition  of  barimn  chlorid  and  hydrochloric  acid,  producing  k 
precipitate  of  barium  sulphate.  The  addition  of  the  hydrochloric 
acid  is  to  prevent  the  precipitation  of  barium  carbonate,  phosphate, 
etc.,  yet  tlie  HCI  must  not  be  added  in  excess,  aa  barium  chlorid  itself 
is  L-isoluble  in  concentrated  HCI. 

Further  tests  must  be  made  for  free  sulphuric  acid.  Litmus  shows 
an  acid  reaction  due  to  free  acid,  acid  salts,  or  organic  acids,  ao  can- 
not be  used  as  a  test  for  a  free  acid.  Certain  anilin  dyes,  such  s* 
Congo  red,  react  to  mineral  acids,  but  not  in  the  same  way  as  they  do 
to  acid  salts  or  organic  acids;  with  the  former  it  gives  a  dark  blue 
color,  with  the  latter  a  violet;  an  alcoholic  solution  of  tropaeoUn  with 
a  drop  of  mineral  acid  evaporated  on  a  bit  of  porcelain  gives  a  brown- 
red  spot  turning  violet;  Gunzburg's  reagent  (phloroglucin  vanillin) 
pves  a  beautiful  red  when  gently  evaporated  on  porcelain  with  a  few 
drops  of  a  mineral  acid. 

It  is  often  necessary — especially  where  tests  for  free  sulphuric  acid 
have  proved  negative — to  make  a  quantitative  estimation  of  tie 
amount  of  sulphate  present,  and,  if  it  is  largely  in  excess  of  the  nor- 
mal, it  forms  a  presumption  in  favor  of  the  presence  of  free  sulphuric 
acid. 

In  view  of  this,  and  the  fact  that  the  weight  of  the  evidence  of  Itw 
quantitative  estimation,  unless  the  latter  be  excessive,  is  of  doubtful 
value,  the  chief  evidence  must  be  obtained  rather  from  symptonu 
during  life  and  the  post-mortem  investigation  than  from  a  chemical 
analysis. 

88.  Stains  on  clothing. —  The  stains  on  blue  and  black  cloth,  made 
by  dilute  sulphuric  acid,  are  at  first  red,  and  afterwards  brown,  and 
the  stuff  is  corroded.  Concentrated  acid  produces  a  browm  stain  at 
once,  owing  to  the  destruction  of  the  fibre  and  the  charring  of  the  ma- 
terial. When  a  drop  of  dilute  acid  falls  upon  cloth,  a  portion  of  the 
water  gradually  evaporates,  until  the  acid  reaches  a  certain  degree  of 
concentration ;  hence  the  change  in  the  color  of  the  stain  from  red  to 
brown.  The  color  of  black  leather  is  not  altered,  but  the  substance  is 
partially  destroyed.  The  stains  on  all  textile  fabrics  remain  moisl 
for  a  considerable  time  if  the  acid  has  been  strong,  and,  owing  to  the 
nttraction  of  the  acid  for  water,  tliey  have  an  imctiiin';  feplinj.  The 
acid  may  be  detected  in  these  stains  after  the  lapse  of  many  yean. 
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'.  Taylor  has  detected  it  in  spots  made  upon  a  black  cloth  dress 
Iwenty-seven  years  previously.  The  stains  should  be  cut  out,  digested 
in  distilled  water,  and  then  the  liquid,  after  filtration,  be  tested  by  the 
reagents  already  mentioned.  An  unstained  portion  of  the  cloth 
lould  be  submitted  to  the  same  test,  since  many  articles  of  clothing 
yield  slight  traces  of  sulphates  when  boiled  in  water. 

89.  Sulphate  of  indigo. — This  is  a  solution  of  indigo  in  Nord- 
hsusen,  or  fuming,  sulphuric  acid.  In  addition  to  the  other  symp- 
toms of  poisoning  by  a  corrosive  liquid,  the  deep  blue  and  subse- 
quently greenish  color  of  the  vomited  matters  will  at  once  betray  the 
agent  that  has  been  used.  In  some  cases  the  urioe  has  bad  a  bloish 
tinge. 

IL  Htdboohloeio  acid. 

90.  In  general. —  Hydrochloric  acid  is  largely  used  in  the  arta  and 
manufactures,  iu  bleaching  processes,  etc,  and  also  in  medicine.     It 

I      is  ft  colorless  gas  (sp.  gr,  1,26),  very  soluble  in  water;  about  450  vol- 
^_  tunes  HCl  dissolve  in  1  volume  H^O;  acid  ta^te  and  reaction. 
^K     The  ordinary  form  in  which  we  meet  with  hydrochloric  acid  is  as 
^Btn  aqueous  solution  of  the  gas,  of  varying  strength  and  purity.     It 
^'ts  often  known  as  muriatic  acid  or  spirit  of  salt     The  ordinary  com- 
mercial acid  is  generally  colored  more  or  less  yellow  from  an  impurity 
of  ferric  chlorid,  and  also  contains  traces  of  sodiiun  and  arsenic,  as 
',      well  as  free  chlorin  and  sulphur  dioxid.     It  contains  about  32  per 
cent  HCl.    The  HCl  of  the  U.  S.  P.  is  a  colorless  liquid  containing 
31,9  per  cent  HCl  and  only  traces  of  impurities.     The  dilute  U.  S, 
P.  acid  contains  10  i>er  cent  of  HCl  by  weight 

On  exposure  to  air  the  strong  acid  gives  off  fumes  which  are  dis- 
tinetly  visible,  and  which,  if  they  come  in  contact  with  ammonia, 
form  dense  clonda  of  ammonium  chlorid.  The  acid  attacks  most 
metalai  forming  the  various  chlorids,  and  evolving  hydrogen.  It  also 
dtMoIves  moat  of  the  basic  oxide  and  hydrates  and  carbonates  with 
the  formatjon  of  CO^, 

91.  Acate  lymptomi. —  The  reported  cases  of  poisoning  with  this 
acid  are  few  in  number;  but  they  present  a  strong  anal<^y  in  their 
symptoms  and  post-mortem  appearances  with  those  of  sulphuric  acid 
potaoning.     It  should  be  remarked  that,  owing  to  its  volatility,  this 

cid,  by  the  irritating  fumes  set  free  in  the  warmer  atmosphere  with- 

.  tb0SK>uth,  may  set  up  an  inflammatory  action  upon  the  glottis  and 

tj  and  though  the  liquid  acid  itself  may  not  come  in  contact 
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with  the  laryngeal  tissue,  in  auch  eases  we  may  find  conditions  in 
these  tissues,  which  may  produce  symptoms  of  difficult  respiraUon. 
There  have  been  recorded  only  a  few  cases  of  murder  by  this  poisonous 
acid,  and  these  chiefly  in  infants;  itiaeaay  to  understand  the  difficulty 
of  administering  to  an  adult  so  strong  and  repulsive  an  agent.  Imme- 
diately upon  swallowing  it  there  is  a  burning  sensation  from  the  mouth 
to  the  stomach,  but  especially  in  the  throat,  attended  with  a  feeling  of 
suffocation,  and  followed  by  uncontrollable  vomiting.  Deglutition  ii 
almost  impossible,  all  efforts  to  swallow  bringing  on  vomiting;  tbe 
voice  is  low  and  the  respiration  frequent  and  labored.  The  tongue 
and  fauces  are  usually  covered  at  first  with  a  whitish  pellicle,  nhicb 
afterwards  becomes  detaohed,  exhibiting  corroded  spots  undemeHtli, 
and  later  becoming  brown  and  pultnceous.  Then  there  follows  s 
feeble  pulse  and  exhaustion,  though  the  intellectual  faculties  may  n- 
main  clear  to  the  last,  These  acute  aymptoms  may  cause  a  fatal  is- 
sue within  an  hour  or  two, — especially  if  the  entrance  to  the  laiyni 
and  air  passages  has  been  seriously  attacked  by  the  volatile  fumes, — 
and  prodiicean  edematous  swelllngwhich  may  impede  the  inspiration 
of  air  to  the  lungs ;  or,  in  absence  of  this  local  action,  life  may  be  pro- 
longed twelve  or  twenty-four  hours.  Sometimes,  but  rarely,  dcslii 
baa  occurred  from  a  perforation  of  the  stomach. 

92.  Subacute  poisoning. — If  the  victim  should  survive  the  immedi 
ate  and  threatening  symptoms  above  described,  which  are  similar  lo 
those  in  the  case  of  poisoning  by  the  other  strong  mineral  acids,  lie 
secondary  inflammation,  mentioned  aa  also  being  liable  to  occur,  msv 
produce  stricture  or  occlusion  of  the  passages  in  the  throat,  trachea, 
and  gullet,  which  may  supervene  and  interfere  with  the  functions  of 
breathing  and  primary  digestion  of  food.  Life  may  be  prolonged  a 
few  days,  but  under  very  adverse  conditions,  and  will  terminnii' 
slowly  but  surely  by  gradual  exhaustion  or  from  deficient  nutrition. 

93.  Chronic  poisoning. —  If  the  symptoms  above  related  are  not  fol 
lowed  by  death  within  the  first  week,  the  patient  may  suffer  from  tb? 
effects  of  the  impairment  of  the  general  health  from  disturbances  of 
the  digestive  tract ;  and  from  a  train  of  symptoms  we  have  describH 
in  the  instance  of  the  other  mineral  acids,  from  the  destruction  of  the 
functions  of  the  lining  membranes  and  subjacent  tissues  in  the  gen- 
eral alimentary  tract,  and,  also,  from  changing  the  normal  alkaline 
condition  of  the  blood,  which  involves  the  interchanges  in  the  assimi- 
lative processes  of  the  himian  tissue,  from  this  alteration  of  tb* 
physioo-chemieal  character  of  the  blood.     In  a  case  observed  by  H. 
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Guerard,'*  8  w(»Dan  aged  twenty-four  years,  who  had  swallowed 
•bout  S3  grains  of  conceatrntcd  hydrochloric  acid,  presented  the  above 
qnnptoins.  She,  however,  survived  a  considerable  time.  The  mat- 
ten  vomited  on  the  second  night  did  not  present  any  acid  reaction, 
klUiougb  DO  chemical  antidote  appears  to  have  been  edinin  isle  red. 
Death  took  place  two  months  after  the  poison  had  been  swallowed; 
and  some  time  previous,  portions  of  corroded  mucous  membrane  were 
discharged  b<^>th  by  vomiting  and  by  stool.  Profuse  salivation  also 
waa  observed  in  this  case;  and  in  the  beginning  white  vapors  were 
ftxlmlcd  from  tlio  mouth.  The  same  symptoms  and  the  same  pro- 
longntion  of  life  were  noticed  in  a  case  which  became  the  subject  of 
judicial  investigation  in  Belgium,  and  which  is  commented  upon  by 

rlila.**  In  two  cases  referred  to  by  Dr.  Christison,  and  in  another, 
*f  a  child,  by  Orfila,"  death  took  place  within  twenty-four  hours. 
In  this  latter  instance,  the  acid  was  poured  down  the  child's  throat 
by  ite  stepmother,  as  confessed  by  her  after  her  condemnation.  A 
casi*  of  recovery  after  swallowing  1  ounce  of  strong  hydrochloric  acid 
in  reported  in  the  Lancet  for  1S50.  In  this  case  the  stomach  pump 
was  used,  contrary  to  the  usual  caution  enjoined  in  poisoning  by  min- 
eral acids. 

94.  Diapioiii. —  The  only  meana  of  recognizing  poisoning  by  hy- 
drochloric acid,  in  contradistinction  from  the  preceding  acid,  would 
W  by  a  differential  diagnosis;  for  instance,  if  the  contents  of  the 
stomach  or  month  containing  this  acid  should  drop  upon  a  cloth,  a 
reddiflb  spot  would  appear,  only  to  disappear  shortly,  because  hy- 
drochloric acid  is  volatile;  this  would  he  the  same  with  the  appear- 
ance of  black  dyed  cloth,  which  is  sometimes  turned  to  a  greenish 
■tain,  but  these  spots  are  not  moist  or  charred,  as  by  sulphuric  acid, 
or  rotten ;  nor  are  they  yellow  as  by  the  action  of  nitric  acid. 

90.  Treatment. —  The  same  method  for  the  relief  of  poisoning  by 
hydrocholorie  acid  is  rccotnmeuded  as  with  sulphuric  acid  (see  §  84, 
xupnt). 

96,  PMt-mortem  appearances. —  These  vary  according  to  the  length 
of  tim«  the  person  has  survived,  but  bear  a  general  resemblance  to  the 
dTecia  produced  by  the  other  strong  mineral  acids.  The  digestive 
mnoouB  membrane  is  covered  with  whitish,  superficial  sloughs,  which 
snbsequently  become  of  a  darker  color,  and  are  found  in  all  stages, 
Ijing  loose  or  partly  detached,  and  the  mucous  membrane  inflamed, 
softened,  or  cflrroded.     In  some  of  the  above  cases,  all  the  coats  of 
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the  stomach  were  destroyed  in  spots,  and  perforations  resulted.  In 
Guerard's  case,  there  was  slight  peritonitis.  It  ie  important,  howerer, 
to  note  that  the  peritonitis  resulting  from  perforation  of  the  stomach 
only  occurred  in  those  cases  which  survived  a  long  time,  la  Dr. 
Budd's  ease  the  force  of  the  poison  was  spent  upon  the  mouth,  fauces, 
and  larynx.  The  mucous  membrane  of  these  parts  was  whitened  and 
softened,  the  soft  palate  and  tonsils  swollen,  and  a  portion  of  the  lin- 
ing membrane  of  the  larynx  was  entirely  removed. 

SchmauB  and  Ewing*"  mention  that  "nitric  and  hydrodiloric  adds 
have  about  the  same  (pathological)  effect;  but  the  former  causes  an 
orange-yellow  color  (xanthoprotein)  where  concentrated,  and  a  violet 
to  grayish  white  where  more  dilute,  and  the  latter  produces  a  grayisb- 
yellow  color." 

97.  Tests. —  Silver  nitrate  produces  a  white  curdy  precipitate  of 
ailver  chlorid,  soluble  in  ammonium  hydrate  or  potassium  cyanid  so- 
lution, insoluble  in  nitric  acid. 

Mercurous  nitrate  produces  a  white  precipitate  of  mercuroiu 
chlorid,  calomel,  which  is  blackened  by  the  addition  of  ammonium 
hydrate. 

Lead  acetate  produces  a  white  precipitate  in  fairly  strong  eola- 
tions of  chlorids.  This  lead  chlorid  is  only  slightly  soluble  in  coM 
water,  quite  freely  so  in  hot  water,  and  may  be  crystallized  from  the 
latter  in  long  needles. 

When  warmed  with  manganese  dioxid,  free  hydrochloric  acid 
evolves  chlorin,  which  may  be  recognized  by  its  color  if  in  lai^ 
quantity,  also  by  its  odor  and  bleaching  power  on  moist  vegetable  col- 
oring matters. 

The  folloiving  means  of  detecting  hydrochloric  acid  in  cases  of 
suspected  poisoning  has  been  suggested  (J.  Eouis,  Journal  of  Ap- 
plied Chemistry) :  Filter  the  liquid  through  linen  and  paper  previ- 
ously moistened  with  acetic  acid,  and  then  introduce  a  few  crystals 
of  chlorate  of  potash  and  some  gold  foil.  Heat  the  whole  over  • 
water  bath  an  hour  or  more,  and  the  presence  of  the  free  acid  is  deter- 
mined by  the  quantity  of  gold  dissolved  by  the  liquid.  Chlorid  of 
tin  may  be  used  to  detect  even  a  few  faint  traces  of  gold  which  may 
have  been  dissolved.  Diluted  liquids  should,  before  applying  the 
above  process,  be  concentrated  by  evaporation.  A  very  few  centi- 
grams of  hydrochloric  acid  can  be  detected  in  a  large  quantity  of 
liquid.  The  chlorids  of  sodium,  potassium,  and  the  like  do  not  pro- 
duce similar  reactions. 


«■  Op.  cit.  p.  38B. 
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The  detection  of  liydrocbloric  acid  in  the  stomacfa  most  be  ascer- 
taiaed  quantitatively  in  all  cases  of  suspected  HCl  poisoning.  The 
presence  normally  of  HCl  to  the  extent  of  0.2  per  cent,  more  or  leas, 
renders  this  quantitative  determination  essential.  Purtlier,  it  is  not 
mfficient  to  determine  the  amount  of  free  HCl  in  the  atomech,  but 
it  must  be  taken  into  consideration  that  some  of  the  HCl  has  com- 
bined with  the  proteid  of  the  food,  and  is  then  in  the  form  of  an 
organic  salt  or  combined  salt 

One  simple  method  for  this  is  as  follows :  An  aliquot  part  of  finely 
iride^  material  is  evaporated  to  dryness,  and  the  amount  of  CI  de- 
ined  with  silver  nitrate  solution.  Another  aliquot  portion  is 
first  neutralized  with  sodium  carbonate,  and  then  treated  as  the  other. 
If,  now,  this  latter  portion  shows  more  chlorin  than  the  first,  the  ex- 
cess corresponds  to  the  amount  of  free  hydrochloric  acid  in  that 
rrtion. 
As  common  salt  is  almost  invariably  present  in  the  stomach,  and  is 
a  natural  constituent  of  most  of  the  secretions,  the  detection  of  HCl 
forms  no  indication  of  the  manner  in  which  it  waa  introduced. 

^k  TTT.    NlTBIO  ACIDb 

98.  In  general. — Nitric  acid  (HNOg)  is  also  known  as  aqua  fortia, 
chemically  as  nitric  acid,  hydric  nitrate,  or  nitric  monohydrate. 

Concentrated  nitric  acid,  as  met  with  in  commerce,  varies  in  color 
from  I  light  yellow  to  a  deep  orange-red,  owing  to  the  presence  of 
nitrons  or  hyponitrous  acid,  but  the  pure  acid  is  colorless.  Red 
finoes  of  nitrous  acid  gas  are  given  off  when  a  few  copper  filings  are 
treated  with  nitric  acid.  It  produces  a  yellow  stain  upon  the  skin, 
muoona  membranes,  or  doth,  which  changes  to  an  orange  upon  being 
neDtralized  with  an  alkali;  this  yellow  color  is  due  to  the  action  of 
die  nitric  acid  upon  albuminous  matters,  with  which  it  forms  xantho- 
proteic acid.  Poisoning  by  nitric  acid  is  much  rarer  than  by  sul- 
]Aoric  acid,  since  the  odor  of  the  fumes  evolved  from  the  strong  so- 
Intiona  permits  its  ready  detection  before  any  of  the  acid  has  been 
taken  into  the  mouth;  hence  a  case  of  accidental  poisoning  by  this 
acid  is  exceedingly  rare,  although  it  is  very  extensively  used  in 
the  arts.  The  fumes  arising  from  concentrated  nitric  acid  are  also 
poiaonons  when  inhaled,  and  fatal  cases  have  been  recorded  from  the 
inhalation  of  nitrous  fumes  in  laboratories  and  factories. 

98.  Ppeparationi. — Tlie  officinal  pr(?paration8  (U.  S.  P.)  are  acidnm 
Ditrit-um   dilutum.     Acidum   nitrohydrochloricum.     Acidum   nitro- 
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hydrocfaloricum  ditutum.  The  dilute  nitric  acid  contains  1  part  of 
pure  acid  to  6  parts  of  water.  Nitrohydrochlorie  acid  containa  i 
parts  of  nitric  acid  to  15  parts  of  hydrocliloric  acid.  Dilute  nit^J^lJ■■ 
drocfaloric  acid  contains  4  parts  of  nitric  acid  to  15  parts  of  hjdn- 
chloric  acid  and  76  parts  of  water. 

100.  Symptoma  of  poisoning. —  When  coneentratfid  nitric  acid  is  in 
contact  with  the-  skin,  it  fumes  and  small  bubbles  of  gas  are  cvolve<l; 
the  surface  of  the  skin  will  soon  be  stained  yellow,  and  the  stains  will 
not  disappear  by  the  addition  of  ammonia;  the  yellow  tinge  will  be 
changed  into  a  reddiah-orange  color  on  being  luoisteued  with  potaab 
and  a  solution  of  potassium  cyanid.  When  this  acid  comes  in  con- 
tact with  the  mucous  membrane  of  the  mouth,  there  may  be  observed 
a  similar  yellowish  stain,  of  a  lighter  shade,  however,  than  the  slain 
on  the  skin ;  on  the  mucoua  membrane  of  the  gullet  and  stomach  tliere 
is  the  usual  staining  and,  in  addition,  yellow  and  black  eschars,  alio 
pulpy  shreds  of  the  mucous  and  subjacent  tissue;  there  are  rare  in- 
stances of  perforation.  The  corrosive  action  produced  by  swallowing 
strong  nitric  acid  is  followed  by  symptoms  which  do  not  differ 
essentially  from  those  which  have  already  been  mentioned  as  caused 
by  sulphuric  acid.  There  is  the  same  intense,  burning  pain  in  ^ 
mouth,  throat,  and  stomach,  the  same  violent  efforts  to  vomit,  and 
urgent  constitutional  symptoms.  The  lining  membrane  of  the 
mouth  is  stained  white,  and  then  yellow  or  brown,  and  the  enamel  of 
the  teeth  is  attacked.  The  soreness  and  swelling  of  the  mouth  and 
throat;  the  difBculty  of  swallowing  and  of  respiration;  the  thirst  and 
salivation;  and  the  excessive  pain  and  distress  which  are  more  espe- 
cially referred,  by  the  sufferer  from  this  poison,  to  a  diffused  abdom- 
inal pain  rather  than  at  the  pit  of  the  stomach  or  epigastrium,  as  in 
the  case  of  sulphuric  acid  poisoniug,^are  the  most  prominent  sjTop- 
toms.  The  air  tubes  are  also  more  likely  to  be  affected  by  the  vola- 
tile fumes  of  nitric  acid  rather  than  by  the  nonvolatile  sulphuric  add, 
which  does  not  produce  this  effect  unless  by  direct  contact  with  the 
liquid.  Sulphuric  acid  is  also  more  liable  to  produce  constiparJon, 
and  nitric  acid  to  cause  diarrhea.  The  eructation  of  nitrous  vapors 
from  the  stomach  is  a  characteristic  symptom.  The  vomitiia  is  yel- 
low rather  than  brown  or  black,  as  is  the  case  in  sulphuric  acid  poi- 
soning. The  abdominal  pain  may  be  entirely  absent,  as  in  two  re- 
corded fatal  cases.  If  the  person  surv-ive  long  enough,  large  portions 
of  the  lining  membrane  of  the  fauces  and  OESopliagua  become  detached 
and  are  thrown  up,  together  with  altered  blood  and  shreds  of  mucu& 
Similar  matters  may  be  discharged  by  stool.  The  diluted  acid  oo- 
casions  the  same  symptoms  in  a  more  moderate  degree. 
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101.  Sobacnte  (;mptomi. —  As  in  the  case  of  sulphuric  acid,  atric- 
ture  of  the  air  passage  and  of  the  gullet  arising  from  secondary  in- 
fiBininatioD  may  occur.  Although  the  immediate  corrosive  efiecU  of 
ihe  acid  may  be  recovered  from,  death  may  occur  subsequently  from 
exhaustion  and  the  injury  done  to  the  digestive  powers.  Dr.  Black 
referred,  in  some  remarks  before  the  Royal  Medical  and  Chirurgical 
Society  of  London,  to  the  case  of  a  girl,  who,  "in  a  fit  of  despondency, 
■wallowed  some  strong  nitric  acid.  She  left  the  hospital,  but  died 
many  months  afterwards,  but  so  altered  in  appearance,  that  she  re- 
eemblcd  a  woman  eighty  years  of  age.     She  was  kept  alive  for  seven 

reeks  entirely  by  spring  water."  The  cesophagus  was  nearly  closed 
by  the  strictures  which  had  resulted  from  the  healing  of  the  ulcera- 
tioos  produced  by  the  acid.**  The  period  at  which  this  poison  proves 
fatal  varies,  therefore,  according  to  its  dilution,  from  a  few  hours  to 
several  months. 

We  should  not  expect  any  of  the  mineral  acids  would  be  used  in  at- 
tempts of  murder  of  adults,  on  account  of  the  difBculty  of  admini.'<ter- 
ing  so  repulsive  a  substance,  the  resistance  to  which  would  offer  great 
obstacles.  Kitric  acid  is  used  so  largely  in  the  arts,  and  in  the  man- 
ufacture of  celluloid,  dynamite,  gun  cotton,  etc,  and  by  dyers  and 
batters  in  their  factories,  and,  also,  in  the  preparation  of  absorbent 
cotton,  that  the  danger  of  accidental  injurious  effects  should  not  be 
ov»rlooked.  In  apite  of  this  presumption  Witthaus  and  Becker  record 
in  their  book  on  iledical  .Turisp  rude  nee  54  cases  of  death  by  poison- 
ing by  this  acid,  of  which  13  were  homicidal,  34  suicidal,  and  7  acci- 
dental. They  found  65  case^  of  poisoning  noted  in  the  medical  jour- 
nals, 11  of  which  recovered, 

102.  Fatal  dose. —  Two  drams  is  the  smallest  quantity  known  to 
have  destroyed  life.  This  was  nearly  the  quantity  swallowed  in  a 
case  reported  by  Pr.  J.  M.  Warren.  Death  ensued  on  the  fourt<^nth 
day.  (It  is  stated  that  3  drams  were  taken  into  the  mouth,  but  most 
of  it  was  spit  out.)  Dr.  Taylor  refers  to  the  case  of  a  boy  who  died 
in  thirty-sis  hours  after  raking  i  drams  of  this  acid.  An  instance  in 
which  i(  was  poured  into  the  ear  of  a  sleeping  person,  and  caused 
death  after  some  time,  is  related  bv  Dr.  Morrison,*'    Mr.  .Tames  Hay- 

kiroo«l,  a  chemist,  lost  his  life  by  inhaling  the  fumes  of  mixed  nitric 
and  ^nlphiirie  acids,  in  consequence  of  the  breaking  of  a  carboy  which 
hi-hi  ihe  mixture.  The  symptoms,  which  did  not  appear  for  more 
than  three  hours,  consisted  mainly  of  difBcult  respiration.     Death 

•LMieri.  18*0.  "Dublin  Jour.  Vol.  IX.  p.  98. 
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took  place  in  eleven  hours.  On  examination,  a  considerable  effosion 
of  blood  was  foiind  in  the  bronchial  tubes,  and  their  lining  membrane 
and  that  of  the  trachea  were  congested.  The  larynx  waa  not  exam- 
ined." 

103.  Dnration  of  lymptoms. —  As  in  the  case  of  other  corrosive  poi- 
sons, death  from  nitric  acid  raaj  occur  within  a  few  hours  (from  two 
to  twenty-four  hours)  or  after  several  months,  according  to  the  quan- 
tity and  strength  of  the  acid,  and  the  vigor  of  the  patient 

104.  Treatment. — It  is  evident,  on  account  of  the  rapid  corrosive 
action  of  the  strong  acids  upon  human  tissues,  that  any  attempts  to 
neutralize  an  acid  which  has  been  taken  into  the  mouth  must  be  of- 
fered immediately  to  prevent  its  further  injurious  effects.  Alkalia 
largely  diluted  with  water  should  be  swallowed, — without  the  use  of 
the  stomach  tube, — and  the  patient  should  be  encouraged  to  vomit  np 
the  contents  of  the  stomach ;  after  the  neutralization  of  the  acid,  de- 
mulcent and  oleaginous  drinks  should  be  freely  swallowed.  During 
convalescence  from  subacute  and  chronic  poisoning,  it  may  be 
necessary  to  employ  rectal  injections  of  nutriment  to  aid  in  the 
general  nutrition,  on  account  of  the  serious  interniptioti  to  digestion 
from  destruction  or  injury  to  the  mucous  membrane  which  Unas  the 
prima  viie. 

105.  Post-mortem  appearances. — These  are  similar  in  effect  to  those 
which  have  been  mentioned  in  the  case  of  the  preceding  acids,  except 
in  the  color  or  stains  of  the  eschars  and  erosions ;  these  are,  when  tlie 
stronger  acid  has  been  in  contact  with  the  tissues,  orange-yellow;  and 
the  sloughs  and  ulcerations  are  not  so  deep  nor  bard,  but  are  pultace- 
0U3  and  are  accompanied  with  shreds  of  loose  mucous  membrane. 
Nitric  acid  shows,  on  post-mortem  examination,  somewhat  the  same 
primary  lesions  which  we  marked  as  following  the  ingestion  of  sul- 
phuric acid ;  but  nitric  acid  corrosions  cause  an  orange-yellow  or  yel- 
low stain  on  the  tissue  with  whicli  the  pure  concentrated  acid  comes 
in  contact,  while  the  dilute  acid  stains  these  tissues  a  grey-yellow  or 
black  shade;  as  these  consist  of  a  sphacelation  of  the  lining  mem' 
brane,  they  are  easily  detached,  and  the  subjacent  surface  ia  found 
even  and  glistening. 

If  the  person  has  survived  several  days,  they  may  have  been  al- 
ready cast  off.  The  same  appearance  is  found  in  the  fauces,  and 
more  or  leas  of  it  in  the  (Esophagus.  The  stomach  is  softened,  some- 
tames  perforated,  its  internal  surface  is  of  a  greenish-yellow,  but 
sometimes  of  a  black,  color,  owing  to  the  erosion  of  vessels  and  the 
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effusion  of  blood,  and  the  mucous  membrane  is  ulcerated  or  destroyed. 
Id  Dr.  Warren's  case,  the  patient  was  a  negress,  who  swallowed  the 
poiaoa  with  the  hope  of  destroying  her  child,  supposing  that  she  was 
pregnant  She  died  on  the  fourteenth  day.  On  dissection,  there 
was  observed  great  rigidity ;  upon  the  middle  of  the  tongue,  a  large, 
yellowish,  smooth  patch ;  some  redness  of  the  epiglottis.  The  cesoph- 
agus  was  healthy  for  the  first  two  inches,  but  below  this  it  was  found 
exasedingly  soft,  of  a  greenish  color  internally,  purple  externally, 
and  full  of  coagulated  blood.     The  stomach  was  in  a  similar  though 

■  much  worse  stats ;  externally,  it  had  the  same  purple  color,  and  was 
UDiversally  adherent  to  the  neighboring  parts  by  recent  lymph,  ex- 
cept at  the  left  extremity,  where  there  were  old  and  close  adhesions 
to  the  spleen;  internally,  it  was  of  a  greenish -yellow  color,  emphy- 
sematous, and  so  perfectly  softened  and  pliable  that  it  could  not  be 
separated  from  the  surrounding  parts  without  giving  way  in  every 
direction;  the  anterior  face  became  detached  from  the  rest  of  the 
organ  to  a  great  extent  when  the  abdominal  parietes  were  raised ;  its 
Hcavity  was  filled  with  recent  coagulated  blood,  and  the  open  orifices 
of  several  vessels  were  distinctly  seen  on  the  inner  surface.  The  in- 
testine contained  blood  throughout  the  first  2  or  3  feet,  but  was  other- 
wise uninjured.  In  a  case  observed  at  the  Hotel-Dieu,  at  Lyons,  the 
sUHnacb  was  distended  with  gas,  and  perforated  in  the  cul-de-sac; 
the  opening,  however,  was  partially  plugged  by  the  spleen,  which 
had  become  adherent  over  it,  but  which  itself  was  much  corroded.  In 
the  amall  intestine,  there  were  n\imerous  sloughs.  In  another  case, 
where  the  person  survived  the  pvjisoning  fifty-four  days,  the  stomach 
was  converted  into  a  vast  abscess,  with  fungous  walls  made  by  ad- 
hesions among  the  adjacent  viscera.  The  natural  shape  and  structure 
■  of  the  organ  could  no  longer  be  distinguished. 
Id  a  case  of  poisoning  by  nitrous  fumes,'*  the  endocardium  was 
found  much  inflamed;  the  lungs  were  nearly  destroyed,  so  that  the 
lung  tissue  was  in  many  places  soft  like  jelly.  One  portion  of  the 
left  lung  showed  marked  congestion  and  was  stained  yellow.  The 
blood  in  the  lung  tissue  had  an  acid  reaction  and  the  odor  of  nitrous 
ftmiea.  Free  nitric  acid  was  detected  in  the  lungs,  but  not  in  the 
other  organs. 

■  108.  Chemical  examination. —  Nitric  acid  may  be  readily  known 
iy  it*  physical  properties  already  mentioned,  and  by  the  red  fumes 
which  are  given  oflf  when  it  is  poured  upon  copper,  tin,  or  mercury 
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in  contact  with  air,  Tortunatelj,  nitric  acid,  unlike  sulpliuric  and 
hydrochloric  acids,  is  not  a  normal  constituent  of  the  animal  econ- 
omy, 80  that  its  detection  in  toxicological  eases  is  much  easier  than 
that  of  the  other  two  acids,  which  are  normally  present  in  the  aninul 
fluids  and  tissues  in  the  form  of  sulphates  or  chlorids,  although  there 
are  no  reagents  which  precipitate  it  Hence  it  is  not  so  important  to 
distingiiish  between  the  free  and  the  combined  acid. 

Nitric  acid,  when  free,  can  easily  he  detected  by  the  following 
lest-s:  (1)  A  piece  of  copper  introduced  into  the  acid  will  be  dis- 
solved, forming  a  greenish-blue  solution  of  nitrate  of  copper,  and 
red  fuiTies  will  be  evolved.  If  the  solution  be  very  dilute,  wanning 
will  facilitate  the  reaction.  If  the  nitric  acid  be  combined  vriii  t 
base,  as  nitrate  of  potassium  for  example,  it  can  be  freed  fn-iu  ii- 
coiiibinntion  by  warming  with  sulphuric  acid.  (2)  A  crystal  of 
ferrous  sulphate  forms  a  brown  compound  with  nitric  acid.  If  the 
nitric  acid  is  free,  the  bro^vn  compound  will  form  around  the  crystal 
If  it  be  combined,  the  best  way  to  peform  the  test  is  to  dissoh'e  t 
small  crystal  of  the  sulphate  of  iron  in  the  fluid  and  then  i>our  coo- 
centrated  sulphuric  acid  down  the  aide  of  the  vessel,  so  that  it  fomw 
a  separate  layer  of  fluid  at  the  bottom;  the  nitrate  is  decomposed  >t 
the  junction  of  the  sulphuric  acid  and  fluid,  and  a  brown  zone  forms 
at  this  point  (3)  A  solution  of  sulphate  of  anilin  gives  a  purple 
or  violet  color,  when  treated  in  the  same  way  as  ferrous  sulphate  with 
nitric  acid  or  a  nitrate.  (4)  A  crystal  of  brucin  or  a  solution  of  a 
salt  of  bnicin  gives  an  orange  color  with  nitric  acid.  (5)  Metallic 
gold  is  insoluble  in  pure  nitric  acid,  but  is  readily  soluble  in  a  mix- 
ture of  nitric  and  hydrochloric  acids  (aqua  regia).  Therefore,  if  W 
a  solution  of  nitric  acid  or  to  a  nitrate,  a  little  hydrodiloric  acid  be 
added,  and  a  piece  of  gold  foil  be  inti-oduced  into  the  mixture,  it  will 
be  dissolved,  and  we  will  obtain  a  solution  of  trichlorid  of  gold, 
which  can  be  tested  by  the  appropriate  tests. 

When  organic  mixtures,  like  vomitus  or  contents  of  stomach,  are 
to  be  tested  for  nitric  acid,  the  yellow  stains,  intensely  acid  reaction, 
and  nitrous  fumes  and  odor  will  usually  leave  no  doubt  as  to  its  pres- 
ence. In  order  to  isolate  it,  however,  the  fluid  to  be  tested  should  be 
treated  with  an  excess  of  calcium  carbonate  (chalk),  which  forms  with 
the  nitric  acid  nitrate  of  calcium,  which  is  a  deliquescent  compound 
iind  readily  soluble  in  alcohol  This  mixture  should  then  be  evapo- 
rated to  dryness  upon  a  water  bath,  the  residue  extracted  with  strong 
olrohol  and  filtered;  evaporate  the  filtrate  upon  a  water  baih,  when 
a  residue  of  ii.ipure  nitrate  of  calcium  will  remain;  this  can  be  di» 
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BolTed  in  water  and  tested  by  the  above  tests.  This  solution  can  ako 
be  decomposed  by  carbonate  of  potassium  or  carbonate  of  sodium,  and 
the  characteriatic  crystals  of  the  nitrate  of  potassium  or  nitrate  of 
aodiiim  obtained  upon  oareful  evaporation  of  the  filtrate.  These 
crystals  should  always  be  ta^en  to  court  as  the  corpora  delicti  in  »ny 
criminal  case. 

107,  Stains  on  cloth.—  The  spots  made  upon  colored  cloth  by  nitric 
»cid  are  more  or  leas  yellow,  but  become  brown  after  a  time,  the  tex- 
tun-  of  ibe  cloth  is  destroyed,  and  tlie  spot,  unlike  that  made  by  sul- 
phuric acid,  soon  becomes  dry.  To  detennine  the  presence  of  nitric 
acid,  the  stain  may  be  cut  out  and  digested  in  distilled  water.  If  the 
liquid  have  an  acid  reaction,  it  should  be  then  neutralized  with  potash, 
and  allowed  to  crystallize.  The  crystals  may  be  examined  as  before, 
bj  beating  u-ith  copper  turnings  and  moistening  with  sulphuric  acid. 
An  unstained  portion  of  the  cloth  should  be  examined  in  the  same 
manner.  Stains  made  by  nitric  acid  will  not  furnish  evidence  of  itii 
presence  after  a  few  weeks  have  elapsed,  the  acid  being  much  less  per- 
manent than  the  sulphuria  Hence  the  necessity  of  proceeding  at  as 
early  a  period  as  possible  to  the  examination  of  any  suspicious  stains 
upon  a  drees.  Dr.  Christison,  however,  has  obtained  evidence  of  the 
presence  of  the  acid  in  stains  on  cloth  made  seven  weeks  before,  and 
Dr.  O'Sbaughnessy  after  an  interval  of  some  months.^* 
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■  108.  In  general. —  Nitrohydrochloric  acid  (U.  S.  P.)  consists  of 
^KISO  parts  of  nitric  acid  and  820  parts  of  hydrochloric  acid.  This  is 
^^e«Iled  by  the  names  "nitromuriatic  acid"  and  "aqua  regia."  It  is  a 
poiden-yellow-colored.  fuming,  and  very  corrosive  liquid,  having  a 
^htrone  odor  of  chlorin. 

^f  109.  Preparationi. —  Diluted  nitrohydrochloric  acid  should  not  be 
made  by  diluting  the  strong  acid  compound,  but  by  adding  to  40 
parts  of  nitric  acid,  180  parts  of  hydrochloric  acid  and  780  parts  of 

»  distilled  water. 
110.  Action. — Both  the  stronger  and  the  diluted  oompoimd  acid 
h^re  free  chlorin,  and,  in  consequence,  the  ingestion  of  either  would 
have,  besides  the  action  of  the  two  acids  of  which  it  is  composed,  the 
added  danger  of  the  action  of  this  corrosive  gas  upon  the  passages  to 
the  larynx  and  throat 

tits  action,  when  concentrated^  will  ooa^uUte  albumin,  turn  it  yel-  ■ 

*Ga/'*  If"'-  Mod.  ^^fl 
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low,  and  dissolve  it ;  it  will  alao  destroy  all  vegetable  and  animal  nul 
ter,  witli  the  evolution  of  reddish  nitrous  vapor.  The  dilute  prep- 
aration only  is  used  aa  a  medicine  in  doses  of  5  to  8  drops  (30  to 
60  eg.). 

Ill,  Antidotes. —  A  general  antidote  to  all  the  mineral  acids,  onlj 
as  an  agent  to  neutralize  the  acid,  would  be  an  alkaline  carbonate, 
preferably  magnesia;  syrup  of  lime  or  green  soap  might  also  be  used. 

V.  Hybsoflttoeic  aoid. 

118.  In  general. —  Fluorin  is  a  nonnal  constituent  of  many  anintl 
tissues,  and  exists  in  some  to  a  considerable  extent,  ao  that  its  mere 
detection  is  not  proof  positive  of  any  medieo-legal  importance.  For 
organic  materials  free  from  silica,  the  best  test  is  to  dry  the  materiil, 
fuse  with  a  little  sodium  carbonate  and  nitrate,  and  then  heat  the  res- 
idue gently  with  sulphuric  acid  in  a  platinum  crucible,  covered  with 
a  watch  glass  partly  coated  with  wax  or  parafGn.  The  glass  will  be 
etched  if  fluorin,  now  in  the  form  of  hydrofluoric  acid,  was  originallj 
present  If  silicon  is  present  at  the  same  time,  Taunmann's  method 
is  preferable:  The  substance  is  mixed  with  quartz  sand,  and  placed 
in  a  flask  provided  with  a  three-hole  stopper,  sulphuric  acid  is  added, 
and  a  stream  of  dry  air  carries  any  silicon  fluorid  into  a  narrow  ves- 
sel containing  water,  where  the  fluorid  is  decomposed  into  gelaliaoEU 
silicic  acid. 

We  can  find  but  one  ease  of  fatal  poisoning  by  this  acid,  reported 
by  Dr.  King.  This  was  a  case  of  a  drunkard  forty-six  years  of  age, 
who  used  hydrofluoric  acid  to  etch  on  glass.  He  swallowed  about  two 
teaspoonfuls,  and  died  in  great  agony  within  thirty-five  minntea;  he 
made  strong  efforts  to  vomit,  had  cold  sweats,  a  small  pulse,  thin  and 
rapid,  contracted  pupils,  and  was  unable  to  swallow.  After  the  pul- 
sation at  the  wrist  had  become  imperceptible  and  the  heart's  action 
bad  ceased,  be  continued  to  breathe. 

113.  PoBt-mortem  appearancea. —  The  autopsy  of  thia  one  case  re- 
vealed a  large  quantity  of  thick  and  blackened  substance  which  re- 
sembled treacle ;  when  this  was  removed  from  the  stomach,  and  the 
latter  was  washed  out,  a  reticulation  of  the  lining  membrane  was  seen; 
the  summits  of  the  rugie  were  raised  and  the  depressions  between 
them  were  injected ;  punctate  ecchyraoses  were  marked.  The  muooiu 
membrane  of  the  mouth  was  white  and  softened,  with  the  epithelium 
partially  detached  and  hanging  in  abreds. 


114.  In  general. — A  white  crystalline  body,  witb  a  slightly  bitter 
tatee,  odorless,  soluble  in  water,  and  used  as  a  preservative  (see  Ap- 
pendix, §  880). 

This  chemical  and  antiseptic  agent  bas  been  in  use  commercially, 
and  has  the  reputatioii  of  being  an  injurious  drug  to  man.  The  active 
discussion  by  Chittenden,*'  Liebreich,**  British  Commission,"  Tun- 
niclifFe,^**  and  others,  on  the  one  hand,  would  seem  to  leave  this  drug, 
as  a  poisonous  agent  out  of  a  work  on  toxicology ;  while  the  experi- 
ments of  Annette,"  Foster  and  Schlenker,^*  Doane  and  Price,"' 
which  seem  to  show  disturbances  of  digestion,  do  not  appear  to  indi- 
cate that  these  results  end  fatally.  The  Agricultural  Department  at 
Washington  is  investigating  the  subject  of  its  injurious  action  by  ex- 
periments on  the  human  being  with  food  products  into  which  this 
agent  is  introduced." 

Dr.  Luff'*  mentions  serious  and  fatal  action  following  its  use  as 
an  astiseptic  wash,  in  its  injection  into  pleural  sac,  abscess  cavity, 
and  even  into  the  stomach.  These  symptoms  are  general  depression, 
rash  on  body,  vomiting,  diarrhea,  and,  finally,  collapse ;  and,  also  in 
nonfatal  cases  an  urticarial  or  erythematous  eruption  has  generally 
been  seen. 

115.  Testa. —  After  fusion  with  sodium  carbonate  and  nitrate,  boric 
acid  forms  borates.  The  fused  mass  can  be  extracted  with  alcohol 
and  sulphuric  acid.  The  alcohol  is  then  ignited,  and  burns  with  a 
green  flame  which  shows  four  lines  in  the  spectrum. 


■Am.  Jour,  of  Physiology,  18118. 

■  Vierteliabresohtilt  (ttr  gericht.  Med- 

isno. 

•Am.  Med.  Mnrch  13,  1B02, 
■•  Lancet  Nov.  II,  1899. 
■Report  of  Kober  on  Milk  Preserva- 
tives. U.  S.  S^nute  CommisBiOD   19U2. 

"Bulletin  No.  86,  Maryland  Agricul- 
tural Experimental  Station,  Sept.  1002. 
"  Since  writing  the  text  of  this  dele- 
terious agent,  the  editors  have  received 
from  the  Bureau  of  Chemifltry  ot  the 
United  Stntea  Department  of  Agricul- 
ture, through  the  courtesy  of  the  Secre- 
■  t«ry  of  that  Department  and  the  Chief 
I  «f  the  Bureau,  a  copy  of  Circular  No. 
J  15,  irhieh  ia  a  digest  of  Bulletin  No.  84, 
land  presents  certain  concliiBiona  of  the 
idTects  of  boric  acid  and  borax  on  diges- 
Ition  nrd   bejilth. 

The  Nillctin  ittielf,  which   ia  not  yet 
Vol.  n.  Mkd.  Jub.— 11. 


published,  is  the  llrst  report  of  an  in- 
vestigntion  of  "the  churacter  ot  proposed 
food  preservutives  and  coloring  matters, 
to  determine  their  relation  to  digestion 
and  health,  and  to  establish  principles 
which  should  guide  their  use." 

In  the  light  of  probable  medico*legal 
bearing  of  suits  at  law,  in  reference  to 
the  injurious  efTects  of  food  preserva- 
tii-en  an  health  of  pernonn  purchasing 
the  some  in  ignorance  of  the  aubstancea 
coiiliiined  in  foodn,  the  summary  ot  tho 
results  of  experiments,  as  given  in  the 
circular  above  named,  is  published  in 
the  Appendix  to  thi»  volume,  p.  797,  for 
the  Information  of  medical  experts,  as 
well  as  others  of  the  medical  profession 
interesteil  in  this  research.  We  arc  in- 
formed that  complete  details  of  the  in- 
vesligntion  contained  in  Bulletin  No.  84 
mav  not  appear  in  print  for  some  time. 

"Op.  cit.  voi.  I.  p.  ue. 
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Borates  with  hydrochloric  acid  stain  turmeric  paper  red-brown, 
SLnd  caustic  potash  changes  this  color  to  blue-black. 

Solutions  of  CaCIj,  FejClo,  AgNOj,  BaCIj,  etc,  give  precipi- 
tates, as  a  rule  white,  when  added  to  solutions  of  borates. 

The  detection  of  boric  acid  or  borates  in  organic  matter  is  rather 
unsatisfactory,  as  they  are  more  or  less  volatilized  in  extraction.  The 
best  method  is  careful  evaporation  and  drying  of  the  material,  pre- 
ferably in  vacuo,  and  then  fusing  it  with  sodium  carbonate  and 
nitrate. 

VII.  Aldm. 

116.  In  ^neral. —  Alum  is  largely  used  as  a  mordant  in  calico 
printing,  also  in  dyeing,  and  in  other  arts.  Formerly,  the  most  com- 
mon compound  met  with  was  potash  alum,  the  double  sulphate  of 
potassium  and  aluminium,  but  recently  the  ammonium  compound 
has  replaced  the  potash  one,  on  account  of  its  lesser  cost.  lt&  use  ia 
whitening  bread,  made  from  poorer  quality  flour,  is  condemned  bj 
practical  hygieniats ;  but  its  use  in  baking  powders  can  hardly  be  con- 
sidered harmful,  as  it  is  completely  decomposed  if  mixed  with  a  suffi- 
cient quantity  of  sodium  bicarbonate,  in  the  raising  and  baking  of 
bread. 

117.  Properties.— Potassium  alum,  K2Aljj(S04)4+24H20,  forms 
regular  transparent  octahedral  crystals,  soluble  in  water.  On 
heating  to  redness,  it  loses  nearly  half  its  water  and  is  known  as  bum; 
alum.  The  potassium  is  easily  replaced  by  sodium,  ammonium,  etc. 
forming  various  alums. 

118.  Dried  or  calcined  alum. —  There  are  reported  a  few  cases  of 
poisoning  by  alum,  about  five  only,  one  in  England,  four  in  France. 
The  action  is  that  of  a  local  irritant  and  corrosive,  frothing  at  th» 
mouth,  vomiting,  and  depression  (Taylor).  As  alum  generally  pro- 
vokes immediate  vomiting,  when  given  in  large  amounts,  it  i.s  nrt 
unirequently  combined  with  some  other  irritant  emetic,  and  pre- 
scribed by  physicians  who  desire  to  promptly  evacuate  the  contents 
of  the  stomach.  Though  it  is  not  ordinarily  considered  by  medioal 
practitioners  to  have  a  poiaonous  character,  yet  it  is  considered  as  a 
poison  by  Mr.  Taylor  in  his  treatise,  and  even  Orfila  admitted  that  in 
animals  a  large  dose  operated  fatally,  destroying  life  in  a  few  hours. 
We  might  make  the  general  statement  that,  if  a  considerablp  dose  of 
alum,  say  more  than  an  ounce,  is  swallowed  and  retained  in  the  stom- 
ach, it  will  act  as  a  strong  irritant,  and  produce  serious  coustitutinnal 
disturbance  oorresponding  to  the  extent  of  this  irritation.   It  is,  on  the 
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aothority  of  Orfila,  undoubted];  absorbed  into  the  blood  of  animals, 
and  may  be  recovered  from  the  oriue.""  Tardieu,  however,  does  not 
nieiition  this  drug  in  his  treatise  on  Poisons.  Higiiet  relates  a  case  of 
poisouing  b;  alum,"  and  at  tiie  autopsy  found  the  lesiona  of  an  irri- 
■Bt  poison."'" 

In  all  these  eases  the  alrnn  was  mistaken  for  salts,  sulphate  of  mag- 
nesium. 

119.  Symptomi. —  The  following  case'"  which  occurred  May  IS, 
1872,  will  illustrate  the  class  of  symptoms  to  be  met  after  poisoning 
by  alum.  The  symptoms  of  the  above  case,  in  which  30  grains  dis- 
solved in  a  glass  of  water  were  swallowed  by  V.  M.  at  about  midnight, 
were  a  feeling  of  constriction  and  burning  in  the  mouth,  throat,  and 
etomach ;  nausea,  followed  with  one  altaok  of  bloody  vomiting ;  no 
movements  of  the  bowels;  extreme  discomfort  followed,  then  unbear- 
able anguish ;  pulse  was  small  and  frequent ;  respiration  quick ;  re- 
peated attacks  of  syncope;  the  mind  and  senses  were  unaffected.  At- 
tribnting  all  these  symptoms  to  an  unusunl  attack  following  the 
ingestion  of  Epsom  salts,  magnesium  sulphate,  the  patient  did  not 
wod  for  a  physician  until  morning;  he  arrived  at  seven  o'dock  and 
found  the  patient  in  a  most  desperate  condition;  pulse  intermittent 
and  wiry;  skin  cold;  deglutition  almost  impoeaibla  Death  occurred 
an  hour  after  the  arrival  of  the  physician. 

Peterson  and  Haines  quote  a  ease,  reported  by  Kramolik,  of  * 
yoong  man,  aged  thirty  years,  who,  by  mistake,  drank  a  mouthful  of 
a  10  per  cent  solution  of  alum.  Neither  the  mouth  nor  the  throat 
showed  any  marked  reaction  to  the  irritant,  but  the  patient  vomited 
Oiir^-nine  times  within  the  forty-eight  hours  following.  Palpation 
of  tbe  stomach  was  painful.  Mucus  was  found  in  the  vomitus,  min- 
gled with  blood,  imparting  a  chocolate  color  to  the  mass.  The  urine 
was  stained  by  blood,  and  showed  numeroiis  red  blood  cells,  a  few 
white  blood  cells,  and  a  few  hyaline  casts.  Traces  of  albumin  were 
preaenL     Patient  was  ill  for  at  least  thirteen  days. 

ISO.  Treatment. —  There  have  been  so  few  cases  of  actual  poisoning 
from  alum  that  no  precise  treatment  for  its  effects  has  been  made  by 
writeTB  on  toxicology.  It  is  suggested  by  the  writer  that,  as  its  pri- 
mary action  is  that  of  a  caustic,  the  rules  for  treatment  should  be  the 
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same  as  when  an  alkali  caustic  has  been  swallowed ;  that  is,  after  the 
natural  vomiting  has  removed  the  substance  swallowed,  the  stonucii 
should  be  washed  out  with  large  quantities  of  water;  afterwarda  de- 
mulcent drinks,  milk,  etc.,  should  be  administered. 

121.  Action. — One  of  the  effects  of  the  alum  salts,  after  the  taking 
of  which  death  has  occurred,  seems  to  be  that  of  an  irritant  cauatit 
In  addition,  Paul  Siem'*  has  made  a  careful  research  for  the  ab- 
sorbed poisonous  substances,  and  without  the  considerati<Hi  of  tbe 
local  effect  upon  the  primse  viie.  These  researches  were  concemsi 
with  animals,  and  the  substance  used  was  sodium  and  alumiaium  lu- 
tate,  a.  double  salt,  equal  to  15,2  per  cent  of  alum.  He  injected  2  to  S 
centigrams  subcutaneoualj  to  frogs,  who  died  in  from  ten  to  twenty- 
four  hours  afterwards.  The  symptoms  of  poisoning  were  restlesanen 
and,  finallj,  general  paralysis  of  the  nerve  centers;  the  circulation 
was  not  affected,  the  heart  being  the  last  to  die. 

He  experimented  on  warm-blooded  animals  by  subcutaneous  injec- 
tions of  the  double  tartrate  of  sodium  and  aluminium,  after  a  single 
dose  thus  administered  to  eats  of  0.15  gram  per  kilo  weight.  Tb&ie 
animals  died,  with  symptoms  commencing  ten  to  twelve  hours  after 
the  injection.  His  experiments  would  seem  to  show  that  the  lethal 
dose  for  rabbits  was  0.3  gram  per  kilo  of  body  weight;  for  dogs  0.35, 
and  for  cats  0.25  to  0.28  gram.  After  medium  doses,  the  appear- 
ance of  the  symptoms  was  delayed  for  three  or  four  days,  which  con- 
sisted of  inappetence,  constipation,  emaciation,  languor,  and  a  dis- 
inclination to  move.  Vomiting  and  loss  of  sensation  of  pain  fol- 
lowed, power  of  swallowing  even  saliva  was  lost,  and  a  condition 
supervened  similar  to  bulbar  paralysis. 

122.  Lethal  dose. —  There  have  been  too  few  cases  of  poisoning  by 
ammonia  alum  to  distinctly  lay  down  the  size  of  a  lethal  dose.  If 
we  follow  the  experiments  above  related  on  animals,  in  whom,  by  the 
way,  this  poison  was  administered  subcutaneously  and  was  probablj 
all  absorbed,  an  average-sized  man  would  require,  to  be  fatally  poi- 
soned, a  dose  of  about  3  ounces,  which  should  be  absorbed  in  the  sys- 
tem in  one  dose  to  produce  its  fatal  effects.  We,  of  course,  are  ex- 
cluding the  local  caustic  or  irritant  effects  on  the  digestive  tract 

123.  Post-mortem  appearances. —  There  is  but  one  case  In  which  s 
careful  autopsy  is  reported:*' 

Decomposition  slight;  rigor  mortis  absent  Bluish  discoloration  of 
cutaneous  veins  of  the  thighs.  The  scalp,  skull,  and  sinuses  wcp 
anemic;  meningeal  veins  contained  a  little  blood;  brain  substanc 
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i&l.  Mucous  metobrane  of  the  mouth,  pharynx,  and  (esophagus 
ered  with  a  grajish-jellow  coating,  and  easily  detached;  tongite 
ftnd  tonsiU  swollen.  An  effusion  of  eoaguJated  blood  was  observed  be- 
tween tlie  trachea  and  oesophagus,  and  in  front  of  the  thyroid  cartilage. 
Peritoneum  inflamed  throughout;  the  cavity  contained  considerable 
brownish  serous  fluid.  Omentum  injected ;  its  veins  and  those  of  the 
meaentery  full  of  black  blood,  and  bard.  External  surface  of  stomach 
grayish  and  strongly  injected ;  veins  fllled  witli  black  blood,  which  was 
hard  snd  friable,  as  though  due  to  the  action  of  acids  or  astringents. 
Mooons  membrane  gray  and  shriveled;  at  the  pyloric  end  disorgan- 
iaed  and  inflamed.  The  contents  of  the  stomach  consisted  of  a  brown- 
ish fluid  which  attacked  the  polished  surface  of  the  scalpel ;  near  the 
pylorus  was  an  abundance  of  gray  powder.  The  organ  was  somewhat 
oostracted.  Duodenum  thickened,  contracted,  and  of  a  gray  color; 
in  its  upper  part  was  more  of  the  gray  powder.  Several  bright-red 
exudations  were  observed  under  the  peritoneal  covering  of  the  small 
intestine;  notable  injection  of  both  the  large  and  small  intestines.  In 
the  first  half  of  the  latter  were  two  oval  gangrenous  spots  measuring 
10  and  15  centimeters  in  the  long  diameter.  No  well-marked  altera- 
tioD  in  the  large  intestine ;  the  descending  colon  contained  some  scmi- 
aolid  fecal  matter  of  a  greenish-brown  color.  Liver  small,  grayish, 
and  bard ;  its  peritoneal  coat  covered  with  a  fibro-albuminous  exuda- 
tion of  a  yellowish -gray  color;  its  substance  anemic  Biliary 
ducts  contained  calculi  aa  large  as  a  peppercorn.  Qall  bladder  dilated, 
hypertropbiod,  and  gray ;  it  contained  some  pale-yellow  bile,  in  which 
swam  about  130  calculi  as  large  as  peppercorns.  Spleen  small  and 
contracted.  Kidneys  much  injected.  Bladder  empty.  Lungs  nor- 
mal; pleural  cavities  contained  considerable  bloody  serum.  Heart 
enlai^ed;  walls  thin;  cavities  contained  some  soft  clots  like  currant 
jeUy. 

CSiemical  examination  of  the  stomach  and  intestine  proved  the 
poiaoDOUS  substance  to  be  potash  alum,  which  had  probably  been 
calcined. 

124.  Baking  powder. —  Mr.  Blyth,  who,  with  most  English  writers 
on  toxicology,  considers  tliat  the  danger  of  being  poisoned  from  the 
use  of  alum  mixed  with  baking  powders  is  not  likely,  sums  up  this 
subject  in  the  following  words:  "Alum  baking  powders,  containing 
from  30  to  40  per  cent  alum  mixed  with  bicarbonate  of  soda,  are  in 
oommerce,  and  have  been  for  a  long  time,  many  tons  being  sold  year- 
ly. When  water  is  added  to  such  powders,  decomposition  takes  place, 
It  being  Bodic  sulphate  and  aluminic  hydrate,  carbonic  acid  being 
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given  off."  It  may  bo  pointed  out,  also,  that,  with  regard  to  the 
possible  lethal  effect  of  a  noncorrosive  salt  of  alum,  preaumiDg 
that  the  lethal  dose  for  man  is  the  same  as  that  for  a  cat,  the  amount 
of  aluminium  to  kill  a  68-kilogram  man  would  hare  to  be  equal  to  17 
grams, 

125.  Te>t<  and  detection. —  Soluble  aluminium  salts  give,  on  the  ad- 
dition of  sodium  or  potassium  hydrate,  a  bulky,  white,  flocculent  pre- 
cipitate, which  is  soluble  in  excess  of  the  reagent;  with  ammoniam 
hydrate,  a  similar,  white  precipitate,  which  is  almost  insoluble  in 
excess  of  the  reagent, — especially  in  the  presence  of  ammoniac&l 
salts. 

Sodium  phosphate  gives  a  bulky  precipitate  of  aluminium  phoi 
phate,  which  is  soluble  in  an  excess  of  sodium  or  potassium  hydrate, 
but  almost  insoluble  in  ammonium  hydrate, — especially  in  the  pr» 
ence  of  ammonium  chlorid.  This  precipitate  is  soluble  in  mineral 
acids,  but  not  in  acetic  acid. 

For  the  separation  of  alum  from  organic  matter,  the  material  c«ii 
be  ignited  in  a  platinum  dish,  the  ash  extracted  with  hydrochloric 
acid,  excess  of  acid  evaporated,  a  few  drops  of  nitric  acid  added,  and 
then  the  solution  filtered.  From  the  filtrate  the  aluminium  is  pre- 
cipitated as  a  hydrate  by  the  addition  of  ammonium  hydrate,  and 
boiling.  The  precipitate  is  washed  several  times  by  deoantatioD, 
finally  on  a  filter;  transferred  to  a  platinum  crucible,  ignited,  and 
weighed  as  Al^Oj.  To  confirm  the  mass  in  the  crucible  as  being 
AlaOj,  it  is  fused  with  KHS04,  allowed  to  cool,  and  extracted  with 
boiling  water.  It  should  completely  dissolve.  Any  reudue  is  SiO,, 
which  should  be  dried,  ignited,  and  weighed,  and  its  weight  subtrsrt 
ed  from  the  previous  one. 

The  solution,  after  the  fusion  of  the  AljOg,  and  extraction  wilt 
boiling  water,  can  then  be  tested  for  aluminium  by  the  above  testa. 

Further,  in  testing  for  alum,  where  possible,  a  quantitative  eatimi- 
tion  of  the  sulphuric  acid  should  be  made,  in  addition  to  the  testa  fot 
aluminium. 

VIII.  AuuoNU. 

128,  Properties. — Ammonia  gas,  (NHj),  is  colorless,  with  a  strong. 
irritating,  pungent  odor,  a  strong  alkaline  reaction  to  moist  teat  paper, 
and  very  soluble  in  water ;  strong  solutions  of  the  gas  have  the  above 
properties  like  the  gas.  It  is  very  irritating  to  the  mucous  membrane 
of  the  nose  and  throat  and  air  passages. 

Ammonium  carbonate  is  a  white,  crystalline  body,  soluble  in  water, 
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is  used  as  a  caustic.     The  solid  has  the  proper^  of  giWug  o3 
fumes  of  aminoiiia  gas,  and  is  therefore  iiritatiiig. 

127.  Preparatioiu. —  (U.  S.  P.)  Aqua  anunoaic;  aqoa  *ininffBi|B 
I  fortior;  UDimentuiD  ammoruEe;  spiritus  ammoais;  Gpiritos  ■'""■"I'tf 
^■aromalicus ;  glycyrrhizinum  ainmoniatuni ;  linimeDtum  campboine 
^■flomposituiD;  smelling  salts  (sal  volatile);  also  contained  in  mucb 
^r  diluted  form  in  ammoniated  tincture  of  guaiacum,  and  in  ammoDiat- 

«d  tincture  of  valerian. 

128.  Action. —  There  are  a  few  cases  where  ammonia  vapor  has 
^  caused  serious  and  fatal  s^iuptoms  to  life.  Two  cases  are  mentioaed 
■  by  Mr.  Blyth ;  one,  where  the  injudicious  use  of  ammonia,  applied  to 
~  the  noBtrils,  was  administered  to  an  epileptic  during  stupor;   the 

other,  b;  the  breaking  of  a  bottle  of  ammonia  water,  and  the  sudden 
escape  of  a  large  amount  of  this  caustic  gas.  During  the  manufacture 
of  gas  by  the  ammonia  process,  vapor  may  escape. 

This  volatile  alkali  has  occasionally  been  used  with  homicidal  pur- 
pose, but,  in  general,  cases  of  poisoning  by  it  are  the  result  of  acci- 
dent. The  vapor  of  strong  ammonia  has  destroyed  life,  when  respired 
too  long  a  time  by  a  person  in  a  state  of  temporary  insensibility.  The 
effects  produced  by  swallowing  a  strong  solution  of  ammonia  are 
somewhat  similar  to,  though  more  intenae  than,  those  of  the  other 
alkalies.  Plenck  relates  that  a  man,  who  had  been  bitten  by  a  mad 
dog,  bad  administered  to  him  a  gisssful  of  ammonia.  His  lips, 
tonj^e,  and  gums  turned  black  immediately,  and  he  died  within  four 
minutes.**  In  another  case,  strong  ammonia  was  taken  with  suicidal 
intent.  The  symptoms  were  collapse,  serous  and  bloody  diarrhea, 
bloody  vomiting,  excruciating  pain  in  the  abdomen,  and  death  in  six 
hours.  The  mind  remained  clear  till  the  last.**  Two  cases  are  re- 
ported in  the  same  paxagraph  of  children  who  were  killed  by  acci- 
dentally swallowing  a  mixture  of  hartshorn  and  sweet  oil."  A  little 
boy,  two  years  of  age,  took  about  half  an  ounce  of  very  pungent  spirits 
of  hartshorn  from  a  bottle.  He  immediately  screamed  and  was  very 
sick,  bringing  up,  at  first,  stringy  mucus  of  a  light  color,  and  then 
some  more  which  was  dark.  The  lips  were  swollen,  the  breathing  was 
harsh,  hurried,  and  somewhat  obstructed,  and  afterwards  became 
somewhat  croupy.  There  was  no  insensibility  nor  any  diarrhea.  He 
recovered.*'    In  another  case,  reported  in  the  same  journal,  1  ounce 
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was  takoa  ia  milk,  by  a  ntan  who  suppoaed  it  to  be  castor  oil,  baving 
poured  it  out  in  the  dark.  He  took  immediately  copious  draughts  ol  ' 
warm  water,  aod  vomited  a  quantity  of  matter  like  soapsuds.  Tbe  in- 
side of  the  mouth,  the  upper  lip,  tongue,  and  fauces  were  white,  ud 
other  parts  excoriated ;  there  was  great  difficulty  in  swallowing.  Be 
eaid  he  felt  as  if  be  were  on  fire  from  hia  stomach  to  his  mouth;  his 
voice  was  husky,  pulse  small  and  frequent,  and  the  surface  cold.  He 
was  ordered  dilute  acetic  acid  and  demulcent  remedies,  under  wliich 
he  soon  recovered.  There  was  no  diarrhea  throughout  the  case."  A 
woman  took  a  wineglasaful  of  strong  liquor  of  ammonia  by  mtstnke 
for  the  acetate,  yet  in  a  fortnight  she  was  convalescent.*'  Dr.  W. 
Reed  has  reported  the  case  of  a  man  who  swallowed,  by  mistake,  3 
drams  of  the  strong  solution  of  ammonia,  and  an  equal  amount  of  the 
sesquicarbonate  dissolved  in  2  ounces  of  oiL  The  symptoms  reaem- 
bled  those  above  described;  but  they  subsided,  and  were  relieved 
under  appropriate  treatment  in  about  eight  days.*' 

Cbevallier  relates  an  instance  of  an  attempt  to  poison  with  ammo- 
nia. The  mistress  of  an  officer,  he  being  desirous  of  breaking  up  the 
connection,  at  their  last  proposed  interview  attempted  to  make  bim 
swallow  a  quantity  of  ammonia.  A  physician  was  sent  for  immedi- 
ately. He  found  the  lips  excoriated,  with  phlyctenre,  the  tongue 
swollen  and  deprived  of  its  epithelium,  and  the  mouth  and  palate 
abraded.  The  throat  was  so  sore  as  to  prevent  swallowing,  and  pres- 
sure on  this  and  the  region  of  the  cesophagua  was  very  painful.*"         ^| 

As  may  be  gathered  from  these  cases,  acute  poisoning  by  ammoni^" 
is  marked  by  the  local  caustic  effects  of  a  corrosive,  and  these  local 
effects  may  be  ao  violent  as  to  cause  death  by  shock.  The  following 
additional  case,  reported  by  McGillam,*'  is  offered  as  a  further  illus- 
tration of  acute  poisoning  by  ammonia  water.  A  man  swallowed  half 
a  pint  of  liquor  ammonise,  and  was  broiight  into  the  Great  Northern 
Hospital  four  and  a  half  hours  later.  Mustard  and  oil  were  first 
given  to  the  patient,  and  afterwards  followed  by  acidulated  mucilage. 
There  was  great  difficulty  in  swallowing.  Ten  hours  from  the  time 
of  taking  the  ammonia,  the  patient  was  hoarse  and  in  a  drowsy  condi- 
tion, with  a  dusky  countenance ;  the  skin  was  cold,  the  body  tempera- 
ture being  100.8°,  pulse  rate  130;  the  patient  had  freely  vomited 
mucus  and  blood.  Twenty  hours  after  the  ammonia  bad  been  swal- 
lowed, the  lips  were  much  swollen,  tongue  very  dry,  and  mucous  mom- 
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brane  of  tho  moutJi  in  parts  eroded ;  the  fauces  was  red  and  congested 
and  so  swollen  that  there  was  hardly  any  open  space  between  its  two 
sides,  the  mucous  membrane  of  the  throat  being  edematous,  softened, 
uid  inSamed.  There  was  great  pain  in  the  abdomen,  and  tenderneds 
oo  pressure,  with  marked  tympanites.  The  patient  had  several  stools 
during  the  previous  night,  but  passed  no  blood,  though  he  twice  had 
vomited  blood;  he  complained  of  burning  pain  in  throat  and  at  pit 
of  the  stomach.  After  thirty  hours  had  passed,  the  patient  became 
eomatose,  and  had  great  difficulty  in  breathing,  the  respiratory  move- 
ments being  66,  and  the  pulse  180  to  the  minute;  diarrhea  bad 
been  present  all  day.  He  died  in  forty-eight  hours  after  taking  the 
dose. 

Another  case  of  fatal  poisoning  occurred  in  Fran<^,  and  was  com- 
municated in  detail  by  M.  Albert  Bobin  to  the  Societe  de  Biologie."' 
The  patient,  a  woman,  drank  45  grams,  about  an  ounce  and  a  half, 
of  a  solution  of  ammonia  (strength  not  stated).  Prof.  Gubler  re- 
marked that,  in  this  case,  besides  the  usual  symptoms  which  are  above 
described,  she  had  an  abundant  Sow  of  saliva,  and  albumin  in  the 
orine ;  she  also  suffered  from  quite  severe  muscular  pains,  especially 
in  the  thigh.     Her  death  occurred  after  forty-five  hours  of  suffering. 

The  deaths  from  ammonia,  as  shown  by  the  table  of  Mr.  Elyth, 
given  on  page  15,  first  chapter  of  this  work,  amounted  to  98  during 
ten  years,  in  England  and  Wales;  of  these  64  were  by  accident  or  neg- 
ligence, and  34  by  suicide.  But  the  deaths  occurring  in  Massachu- 
setts, as  shown  in  our  table  in  the  same  chapter,  were  4  only,  of 
which  2  were  by  accident  or  negligence,  and  3  from  suicide. 

I  The  solntion  of  aromooia  and  water,  varying  in  strength,  and 
sometimes  named  liquid  ammonia  or  spirits  of  hartshorn,  causing, 
on  swallowing,  a  strong,  burning  sensation  in  the  mouth  and  gullet, 
wbicfa  is  succeeded  by  a  sense  of  beat  and  pain  in  the  stomach,  vomit- 
ing of  a  watery  liquid  containing  particles  of  mucus  stained  with 
blood,  shows  a  caustic  effect  on  the  local  tissues  with  which  the  alkali 
oomee  in  contact.  Signs  of  the  inflammatory  action  upon  the  ali- 
mentary tract  are  noticed  by  violent  attacks  of  diarrhea,  accompanied 
witb  tenesmus  at  the  anus.  The  secondary  irritant  action  on  the 
mncouB  surface  can  be  recognized  by  the  edematous  swelling  and  red- 
aflflB  of  mouth,  throat,  and  the  entrance  to  the  air-paasage;  this  is 
marked  by  symptoms  of  distress  and  noisy,  asthmatic  breathing,  and 
the  efforts,  by  coughing,  to  remove  the  particles  of  mucus  detached 
am   the  swollen  mucous  membrane.      If  the  caustic  solution   is 
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strongly  oonceDtrated,  the  ebock  to  tlie  system  from  inteott  local 
irritation,  produces  a  ooUapse,  which  is  accompanied  with  a  oold, 
clammy  skin,  and  marked  by  a  thin  and  feeble  arterial  poise.  In  the 
caae  of  liquid  ammonia,  the  respiratory  paasagee  may  be  so  strongly 
attacked  by  free  ammonia  gas  not  completely  held  in  solution,  he- 
cause  passing  from  a  comparatively  cold  condition  to  a  higher  tem- 
perature produced  by  the  heat  of  the  mouth  and  throat,  that  the  in- 
tense, local  action  upon  its  mucous  surface  may  cause  adhesions,  and, 
by  preventing  the  entrance  of  atmospheric  air,  produce  asphyxia. 
It  is  quite  evident  that  attempts  to  remove  the  irritant  poison  from 
the  stomach  by  the  use  of  a  stomach  pump  through  the  prime  viiB 
will  seriously  injure  the  infiamed  mucous  surface,  and  is  especially 
to  be  deprecated.  The  efforts  for  the  purpose  of  neutralizing  the 
alkaline  action  of  the  caustic  should  be  limited  to  administration  of 
a  dilute  solution  of  vinegar  or  of  lemon  juice,  followed  by  bland 
liquids  such  as  flaxseed  tea  and  olive  oiL 

Two  fatal  cases  of  death,  caused  by  drinking  ammonia  water  acci- 
dentally swallowed  by  mistake,  are  reported  by  medical  examiners  in 
Massachusetts  in  the  year  1898.  A  waiter  brought  a  strong  solution 
of  ammonia  to  a  customer  who  asked  for  an  "ammooia  cocktail."  An 
invalid,  who  was  in  the  habit  of  taking  digitalis  in  aromatic  spirits  of 
ammonia,  and  of  inhaling  the  vapor  of  strong  ammonia,  mistook  the 
Inttor  for  the  former  bottle,  and  drank  from  it;  she  died  from 
asphyxia,  because  the  edematous  swelling  of  Uie  air  passages  prevent- 
ed the  inhalation  of  atmospheric  air  into  the  lungs.  The  strong  caus- 
tic action  on  the  mucous  membrane  in  tiie  mouth  made  it  appear,  at; 
the  autopsy,  as  if  this  surface  had  been  scraped  with  a  comb. 

Washing  fluid  of  ton  contains  a  solution  of  strong  ammonia,  also 
caustic  potash  or  soda.     Medical  Examiner  Harris  reports  (case  27, 
18i)3)  the  death  of  a  child  eighteen  months  old,  from  drinking  i 
strong  solution  of  ammonia  used  as  a  washing  fluid.     The  immediate 
cause  of  death  was  edema  of  the  larynx. 

128.  Subaouto  poiioninj. —  Should  death  not  occur  within  one  or 
two  days  aftor  taking  the  poison,  we  would  have  a  set  of  seoondu? 
ayroptonia  as  a  n-sult  of  subacute  poisoning  by  ammonia.  These 
syiuptonia  may  not  all  of  them  be  found  in  one  case;  for  instance, 
T>r.  Francflis"'  reports  a  case  of  suicide  by  ammonia.  The  details  of 
his  ease  arc  similar  to  those  above  mentioned.  He  ocmdndes  that 
ammonia  nets  not  only  as  a  local  irritant  and  rubefaoianty  but  ll» 
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cftuaea  secondary  corrosive  action  by  imbibition  or  absorption  into 
tissues  in  the  vicinity  of  the  alimentary  canal,  and  deep-seated  gan- 
grene which  may  invade  the  spleen,  liver,  and  kidneys.  There  waa 
no  corrosive  action  upon  the  lipa  or  mouth.  His  patient  lived  seven 
days. 

It  ahrnild  also  be  remarked  that,  after  the  ingestion  of  weak  boIu- 
tions  of  the  alkali,  in  which  case  the  intense  looal  effects  may  be  very 
mild,  the  absorption  of  alkali,  especially  ammonia,  into  the  blood, 
may  be  followed  by  signs  of  anemia  which  may  be  serious  enough 
to  require  treatment  by  appropriate  medicines  to  counteract  this 
tendency.  The  writer  has  in  mind  a  case  in  which  a  very  prolonged 
and  persistent  treatment  of  this  character  was  required:  A  child  of 
the  age  of  eleven  had  swallowed,  by  accident,  quite  an  amount  of 
ammonia  water,  the  local  effects  of  which  were  counteracted  by  the 
acidulated  and  mollifying  drinks  above  indicated,  so  that  only  a 
slight  local  inflammatory  condition  remained,  and  in  a  few  days, 
cleared  up.  Persistent  anemia  remained,  which  was  treated  by  iron 
preparations.  These  could  not  be  well  borne,  at  first,  in  ordinary 
doses ;  but  by  be^nning  with  very  small  doses  of  the  weaker  prepara- 
tions, and  gradually  increasing  the  size  of  the  dose,  the  patient  grad- 
ually recovered  her  general  health,  the  anemia  being  relieved.  It 
should  also  be  observed  that,  even  if  the  patient  survive  the  effects  of 
the  local  irritant  and  caustic  action  upon  the  inlets  of  the  body,  the 
secondary  inflammations  may,  as  in  the  case  of  the  acid  corrosives,  ob- 
struct the  air  passages  or  gullet ;  and  that,  moreover,  like  arsenic, phos- 
phorus, carbolic  acid,  and  other  poisons,  fatly  degeneration  may  occur 
in  the  tissues  of  the  vital  organs,  thus  inducing  a  fatal  result  from  im- 
pairment of  their  functions.  This  fatty  degeneration  may  occur  as 
early  as  the  second  tn-enty-four  hours,  and  the  rapidity  of  death  will 
depend  upon  the  extent  of  this  degeneration. 

130.  Poit-mortem  appearance*. —  Ammonia  irritates  the  respiratory 
organs,  and  edematous  condition  of  the  glottis  may  occur.  Schmaua 
states  that  "a  croupous  exudation  may  be  found  in  the  air  passages 
and  on  the  oesophagus;  in  other  respects  it  causes  lesions  like  other 
alkali."  These  are  rather  soft,  white  or  gray  eschars,  which  are  not 
readily  detachable  from  the  underlying  deeper  tissues ;  they  are  not 
brittle  like  the  eschars  produced  by  the  strong  acids,  and  are  not 
BO  often  followed  by  secondary  ulceration.  Sehmaus  states  that  "when 
large  quantities  remain  in  the  stomach  •■-*■"  •'eath  and  after,  the 
eschars  and  the  intact  parts  between  swell,  and  the  stomach  appears 
vexj  soft  and  semi-transparent     The  affected  portions  gradually  be- 
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come  a  greaej  masa  of  a  brown  or  black  color.  The  etomacb  may  te 
perforated;  similar  conditiona  may  be  found  in  the  int«stines,  and 
adjacent  viscera  are  cloudy  and  then  transparent."  The  tnacous 
membrane  of  the  mouth,  throat,  oesophagus,  and  stomach  is  softened, 
inflamed,  and  generally  eroded  in  patches ;  from  the  fact  that  the 
veeeels  are  partially  destroyed,  blood,  red  or  dark-colored,  may  stain 
these  patches. 

The  post-mortem  appearances  which  are  found  in  the  intestinal 
canal  are  more  estensive  than  those  which  are  observed  in  the  case  of 
the  caustic  acids,  and  the  corrosions  have  not  the  same  blackened  or 
charred  character,  but  are  soft  and  moist;  in  acute  poisoning  these 
moist  eschars  and  the  diffused  softening  extend  over  the  whole  mucoas 
surface.  \\Tien  death  baa  been  delayed,  ulcerous  or  purulent  iulluin- 
mations  may  be  observed,  the  partial  healing  of  which  may  cause  the 
contractions  or  constrictions  of  the  gullet  above  referred  to;  in  tliis 
case  also,  the  neigbboring  tissues  may  be  softened,  unless  the  repair 
has  been  completely  effected. 

131.  Chemical  examination. —  In  cases  of  poisoning  by  ammonia  w 
its  compounds,  the  chemical  analysis  must  be  performed  very  soon 
after  death,  on  account  of  the  liability  to  error  from  the  formation 
of  amroonium  compounds  by  the  putrefaction  of  the  tissues.  It  can 
be  recognized,  when  present  in  the  form  of  ammonium  hydrate 
(ammonia  water)  or  ammonium  carbonate  (1)  by  its  odor,  (2)  hv 
white  fumes  which  are  evolved  when  a  glass  rod  moistened  with 
hydrochloric  acid  is  brought  near  the  suspected  fluid,  and  (3)  by 
the  alkaline  reaction  of  the  vapors  emanating  from  the  fluid,  ss  shown 
by  bringing  a  piece  of  moistened  red  litmus  or  turmeric  paper  near 
the  surface  of  the  fluid.  (4)  A  drop  of  platinic  cblorid  upon  a  watch 
glass  moistened  with  a  little  hydrochloric  acid  and  exposed  to  the 
vapor  will  soon  contain  yellow  crystals  of  ammonio-platinic  chlorid, 
which,  when  examined  under  the  microscope,  are  seen  to  be  dodecahe- 
dral  crystals,  like  those  of  the  corresponding  potassium  compound. 
This  test  can  also  be  applied  to  a  liquid  as  detailed  under  potassium 
(see  §  140).  (5)  Tartaric  acid  gives  the  same  result  as  with  potassium 
compounds,  except  that,  ae  in  the  case  of  the  above  test,  it  can  be 
applied  to  the  vapor  as  well  as  the  liquid.  If  antidotes  have  been 
given,  or  if  the  ammonia  has  been  neutralized  in  any  other  way,  we 
can  free  it  from  its  combinations  by  warming  the  compound  with  a 
little  milk  of  lime,  and  test  the  vapors  as  above  mentioned. 

Ammonia  is  separated  from  organic  mixtures  by  distilling  the 
mixture  in  a  retort,  after  rendering  it  alkaline  with  aodic  hydrate. 
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ad,  preferably,  adding  alcohol  to  the  mixture  in  the  retort;  this 
idlitatea  the  volatilization  of  the  anunoaia  vapor,  and  alao  prevents 
Ithe  destruction  of  the  organic  matter  (and  consequent  formation  of 
'■Bunonia)  by  the  Bodiimi  hydrate.  The  distillate  can  then  (after 
testing  for  ammonia  by  the  reaction,  odor,  and  fumes  with  bydro- 
eUoric  acid)  be  neutralized,  and  the  amount  of  ammonia  in  it  be 

■  132.  Fropertiu  of  potassiom  hydrate  and  sodium  hydrate. — Fotaa- 
siiim  hydrate,  KOH,  ia  a  grayish-white,  amorphous  substance,  freely 
Bohible  in  water  and  alcohol,  but  not  in  ether;  its  solution  has  a  soapy 

B^eeling  and  a  strong,  alkaline  reaction.  It  deliquesces  rapidly,  and 
absorbs  carbon  dioxid  from  the  air,  forming  potassium  carbonate. 

Sodium  hydrate,  NaOH,  is  similar  to  potassium  hydrate  in  most  of 
its  properties.  The  sodium  carbonate,  however,  is  not  deliquescent 
like  potassium  carbonate,  but  is  eEBorescent  This  sodium  carbonate, 
commonly  known  as  "sal  soda"  or  "washing  soda,"  is  a  crystalline 
body,  freely  soluble  in  water,  with  a  strong,  alkaline  reaction. 

■  133.  Action  of  potash,  soda,  and  their  oarbonates. —  These  two  alka- 
lies and  their  carbonates  may  be  mentioned  under  one  head,  since 
their  poisonous  effects  are  similar.  Ean  de  Javelle  (hypochlorite  of 
sodium,  or  chlorinated  soda,  colored  red  with  peroxid  of  manganese)  is 
mentioned  by  Tardieu,"-"  as  having  caused  death  by  suicide  and  by 
mistake.  This  solution  is  used  largely  in  laundries  for  bleaching 
purposes,  and,  consequently,  exposes  many  temptations  to  suicide  or 
careli-ss  mistake  from  the  readiness  with  which  it  may  be  handled. 
One  hundred  and  fifty  or  two  hundred  grama  (5  to  7  fluidounces)  will 

(produce  fatal  results.  Caustic  potash  or  soda  (liquid)  in  the  dose 
of  ^  ounce  (two  to  five  teaspoonfuls)  is  also  fatal.  Potassa  dis- 
solves in  half  its  weight  of  water,  soda  in  a  little  less  than  twice  its 
weight;  hence  a  solution  of  caustic  potassa  and  soda  may  contain  a 
large  amount  of  the  caustic  alkalies.  Our  notice  of  them  will  be 
brief,  as  they  seldom  occasion  poisoning,  and,  when  they  do,  it  is 
almost  necessarily  accidental,  and  its  cause  is  readily  knotvn.  They 
may  prove  fatal  either  by  their  immediate  action  or  by  their  remote 
infloencfi  upon  the  system.  When  swallowed  in  large  quantity  and 
in  a  concentrated  solution,  the  taste  is  exceedingly  nauseous  and  acrid, 
and  a  seoaation  of  burning  heat  and  constriction  in  the  throat,  cesopb- 
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agus,  and  stomach  is  excited.  Wlien  a  cousiderable  portion  of  the 
solution  has  reached  the  stomach,  ihcre  follow  great  pain  and  tender 
neaa  in  the  abdomen,  vomiting  of  mucus  and  altered  blood,  inabili^ 
to  swallow,  copious  diarrhea,  and  general  collapse.  If  the  patienl 
survives  a  few  days,  the  inside  of  the  mouth  is  seen  to  be  greatly  in- 
darned,  sloughs  become  detached  from  the  throat,  vomiting  continuet, 
there  is  a  dyaeuteric  condition  of  the  bowels,  and  the  patient  dies  from 
marasmus.  When  the  dose  is  too  small  to  induce  an  immediate  fattl 
result  from  the  acute  irritant,  and  corrosive  action  of  the  caustic,  the 
patient  will  experience  a  very  painful  gastric  catarrh,  or  active  inflam- 
mation of  the  mucous  membane,  resulting  oftentimes  in  a  constrictioD 
of  the  giiUot,  which  may  interfere  with  deglutition,  and  thus  cause 
death  by  starvation. 

Life  may  be,  however,  prolonged  even  for  months  and  yeare,  and 
the  person  finally  die  from  the  iiiipaimient  of  his  digestive  powers, 

A  case  is  related  by  Dr.  Barham,  in  which  a  canstie  solution  of 
impure  carbonate  of  sodium  {soap  lees)  was  swallowed  by  mistake, 
and  the  patient  died  two  years  and  tbcee  months  afterwards  in  con- 
sequence of  stricture  of  the  oesophagua  caused  by  it^'  Several  in- 
stances of  a  similar  kind  are  recorded,  and  Sir  Charles  Bell  relates 
one  in  which  death  did  not  take  place  until  twenty  years  after  the 
accident.  A  more  recent  example  is  one  furnished  by  Dr.  Deulsch." 
The  quantity  drunk  was  a  "portion  of  a  glass,"  and  was  estimated 
to  contain  tA  ounce  of  caustic  potossa.  The  early  symptoms  were 
such  as  those  described  above,  hut  partial  recovery  took  place.  Gradu- 
ally, however,  swallowing  became  difGcult,  and  death  took  place  in 
twenty-eight  weeks  after  the  accident  The  lower  part  of  the  <Psoph- 
agn8  was  found  enormously  thickened,  so  that  its  canal  was  nearly 
obliterated  near  the  stomach.  The  increased  thickness  was  entirely 
confined  to  the  mucous  membrane,  the  muscular  coat,  on  the  other 
hand,  having  nearly  disappeared. 

Washing  fluids  often  contain  a  solution  of  caustic  potash  or  soda, 
as  well  as  ammonia.  Medical  Examiner  Harris  (Massachusetts,  case 
183,  1900)  reports  the  death  of  a  child  nineteen  months  old,  who 
ohowed  a  rag  »sed  for  washing  windows,  which  was  soaked  willi 
caustic  potash.    It  died  within  twenty-four  hours.    No  autopsy. 

134,  Action  of  potastimn  carbonate  and  aoap  leei. —  Potassium  car- 
bonate, or  salt  of  tartar,  has  a  similar  action  te  that  of  caustic  potash, 
though  it  ia  not  ao  powerful  in  its  action.    Soap  lees,  used  in  a  prepa- 
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ration  of  soft  soap,  contains  caustic  potash  and  consequeotly,  produces 
the  same  effect 

135.  Symptoma  of  alkali  poiioninff.—  At  first,  after  swallowing,  a 
burning  sensation  is  felt  in  the  mouth  and  gullet;  second,  heat  and 
pain  are  experienced  in  the  throat,  gullet,  and  Btomach.  Vomiting 
usually  occurs,  of  a  bloody  fluid  with  shreds  of  mucous  membrane. 
Diarrhea  with  tenesmus  usually  appears  in  the  majority  of  cases. 
The  lips,  tongue,  and  throat  are  swollen  and  red.  The  patient  is 
distressed  with  difficult  breathing,  and  with  the  attempt  of  getting 
rid  of  swollen  and  detached  portions  of  the  mucous  membrane.  Cold, 
<:lammy  surface,  and  collapse,  with  a  small  and  feeble  pulse,  end  the 
scene. 

136.  Dlagrnosis  of  alkali  poiion. —  It  is  difficult  from  the  symptoms 
to  detennine  whether  the  corrosive  action  of  the  poison  swallowed 
is  due  to  an  acid  or  alkali.  The  best  means  to  determine  this  is  to 
test  the  secretions  of  the  mouth  or  the  vomited  material  by  means  of 
litmus  paper,  or  by  a  differential  diagnosis.  It  will  have  been  noticed 
from  the  description  of  poisoning  from  the  mineral  acids  that  their 
action  upon  vegetable  matter  is  quite  easily  seen  by  their  behavior 
in  attacking  soft  and  vegetable  matter,  which  is  unlike  that  of  an 
nikali. 

137.  Lethal  doie. —  "The  smallest  recorded  fatal  dose  of  caustic 
pt^itash  is  40  grains."  (Luff.)  The  shortest  time  is  which  caustic 
potash  has  resulted  fatally  is  three  hours. 

138.  Treatment. —  We  have  already  mentioned  the  danger  of  using 
ihe  stomach  pimip  or  tube,  where  the  caustic  action  upon  the  mucous 
substances  of  the  mouth  and  throat  has  softened  that  tissue.  When 
wc  know  that  we  are  dealing  with  a  caustic  action  of  un  alkali,  at- 
tempts should  be  made  to  neutralize  the  alkali  by  a  weak  acid,  such, 
for  instance,  as  vinegar  diluted  with  water,  lemon  juice,  or  a  weak 
solution  of  citric  or  tartaric  acid.  Sliinulante  should  be  administered 
by  subcutaneous  injection  of  ether,  brandy,  or  morphin.  After 
neutralization  of  the  free  alkali,  emollient  drinks  of  oil,  milk,  or  flax- 
aeed  tea  should  be  freely  administered. 

139.  Post-mortem  appearances. —  These  have  already  been  described 
Under  the  head  of  the  action  of  ammonia,  since  the  action  of  the 
eaii5tic  alkalies  is  very  similar. 

140.  Chemical  examination. — This  depends  upon  the  detection  of 
large  amounts  of  the  alkalies  in  the  vomitus,  contents  of  stomach, 
or  other  fluid  examined ;  and,  since  txtlla  uf  the  alkalies,  sucb  as  com- 
mon salt,  cream  of  tartar,  etc.,  arc  such  common  articles  of  food  and 
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medicine,  and  many  are  also  Dormal  constituents  of  the  aninul 
ecoDomj,  it  ia,  of  coiirse,  necessary  to  isolate  them  in  their  origintl 
form,  and  separate  them  from  their  chlorida  or  other  neutral  salts. 
First,  the  reaction  of  the  fluids  to  be  examined  should  be  ascertained; 
if  OBJ  of  the  ahove  subatancea  are  present,  it  will  be  strongly  alkahoe. 
The  amount  of  alkali  present  can  be  determined  by  exactly  neutraUi- 
ing  a  portion  of  it,  after  extracting  with  distilled  water,  with  a  aoln- 
tion  of  some  acid  (preferably  oxalic  or  sulphuric)  of  known  strengdi 
If  the  poison  consists  of  one  of  the  alkaline  hydrates,  it  can  be  aept- 
rated  from  most  of  the  salts  by  extracting  with  alcohoL  (Potaasium 
carbonate  is  also  soluble  in  alcohol,  but  sodium  carbonate  is  insoluble.) 
In  any  case  of  poisoning  by  an  alkali,  the  substances  to  be  submitted 
to  chemical  examination  should  at  once  be  placed  in  a  tightly  stop- 
pered bottle,  so  that  no  air  can  gain  access  to  them,  on  account  of  tlw 
liability  of  the  alkaline  hydrates  to  absorb  carbonic  acid  from  the 
air  and  become  coaverted  into  carbonates.  If  potassium  hydrate  or 
carbonate  were  the  poison,  it  may  be  detected  by  the  following  tesU: 
(1)  By  the  alkaline  reaction.  (2)  By  exactly  neutralizing  a  portion 
with  tartaric  acid,  and  then  adding  as  much  more  tartaric  acid  as  wu 
required  to  neutralize  it  in  the  first  place.  Tbia  will  precipitate  the 
potassium  in  the  form  of  a  white  crystalline  compound  (cream  of 
tartar).  The  reaction  is  facilitated  by  shaking,  or  by  adding  a  little 
alcohol.  (3)  Compounds  of  potassium  impart  a  violet  color  to  the 
colorless  gas  fiame.  (4)  A  drop  of  the  concentrated  solution  acidu- 
lated with  hydrochloric  acid  and  treated  with  a  drop  of  plaUnic 
chlorid,  will  yield  a  yellow  crystalline  precipitate,  which  may  be  seen 
under  the  microscope  to  consist  of  dodecahedral  crystals.  Ammonium 
compounds  yield  similar  crystals,  but  they  can  be  expelled  by  previous 
evaporation  and  ignition.  This  platinum  compound  should  alwiyi 
be  produced  as  the  corpus  delicti  in  cases  of  poisoning  by  potassium 
compounds. 

Sodiimi  hydrate  and  carbonate  are  chiefly  recognized  by  the 
strongly  alkaline  reaction,  the  intense  yellow  color  imparted  to  the 
colorless  flame, — this  flame  giving  the  characteristic  spectrum,  which 
is  different  from  the  potassium  spectrum, — and  by  the  absence  of  any 
potassium  or  ammonium  compounds,  both  of  which  can  he  precipi- 
tated, while  sodium  forms  soluble  compounds  only  with  the  ordinaiy 
reagents,  such  as  platinic  chlorid  and  tartaric  acid. 

X  Abtiuont. 

141.  Preparationi.— (tr.    S.    P.)    Antimony   oxid,    antimony 
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lid,  purified  antimony  sulphid,  antimony  peroxid,  antimony  trisul- 
phid,  parified  antimony  trisulptide,  compound  antimony  pilla, 
sulpbnrated  antimony,  wine  of  antim<»iy,  ocsnpound  syrup  of  aquill, 
Antimoniated  powder. 

tWittbaoa  and  Becker  atate  that  ont  of  119  cases  of  fatal  poisoning 
per  cent  were  suicide,  14.3  per  cent  were  homicides,  and  the  re- 
mainder were  caused  by  negligence  or  accident. 

K  Compounds  of  antimony  give  rise  to  very  few  cases  of  poisoning 
Compared  with  arsenic  The  only  compounds  of  antimony  which  have 
any  toxicological  importance  are  the  tartrate  of  antimony  and  potas- 
einm  (tartar  emetic),  and  the  trichlorid  of  antimony.  Metallic  anti- 
mony has  been  thought  to  be  poisonous,  since  it  has  caused  injurious 
ayniploms  when  inhaled  in  the  form  of  vapor ;  but,  as  Christison  sug- 
gests, those  symptoms  may  have  been  due  to  arsenic  with  which  anti- 
inony  is  almost  always  contaminated. 

Tartar  emetic,  which  is  so  largely  used  in  medicine,  has  ^ven 
Hte  to  most  of  the  cases  of  antimony  poisoning.  It  is  a  white 
CfTatalline  solid  readily  soluble  in  water.  It  may  cause  both  acute 
jpA  chronic  poisoning,  some  of  the  cases  o£  criminal  poisoning  re- 
^wded  being  of  the  latter  variety.  Of  the  preparations  used  in  medi- 
ane  there  are  the  tartar  ranetic  itself,  the  wine  of  antimony,  whicli 
j>o tains  4  parta  of  tartar  emetic  in  1000  of  the  wine  (U.  S.  P.  1880), 
Hul  the  compound  syrup  of  squill,  which  contains  3  parts  of  tartar 
onetic  in  2000  parts  of  the  syrup  (U.  S.  P.,  1880). 

142.  Symptomi  of  acute  poiwrnng.—  The  salt  is  capable  of  produc- 
Hig  violent  and  alarming  symptoms,  and  occasionally,  also,  fatal 
efFecta.  Its  immediate  action  upon  the  stomach  appears  to  be  irritant, 
since  it  produces  a  burning  pain  in  the  stomach,  excessive  vomiting, 
and  diarrhea.  The  large  doses  which  have  been  tolerated  in  some 
febrile  affections,  such  as  pneumonia,  rheumatism,  and  mania  a  potii, 
have  thrown  some  doubt  upon  its  irritant  properties,  and  its  speedy 
rejection  from  the  stomach  in  other  cases  defeats,  in  a  measure,  both 
its  local  and  constitutional  poisonous  effects. 

The  phenomena  of  acute  poisoning  by  this  agent  may  be  thus 
described :  The  patient  is  attacked,  within  fifteen  minutes  or  half 
•A  hoar  after  ingestion,  with  incessant  retching,  precordial  cramps, 
and  burning  heat,  distention  of  the  epigastrium,  watery  and  frequent 
stools,  dryness  of  the  throat,  difficult  deglutition,  an  unpleasant  metal- 
lic taste  in  the  mouth,  and  sometimes  a  copious  discharge  of  saliva. 
The  mucous  membrane  of  the  mouth  becomes  coated  with  a  white 
anhtlioas  crust  like  that  of  canker,  which  finally  becomes  brown  or 
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blact  ID  color ;  when  this  condition  is  seen  in  the  mouth,  we  mny  t\sa 
expect  to  find  it,  if  the  case  ends  fatally,  in  the  stomach  and  intestineK. 
Soon  after,  the  patient  cociplaina  of  distress  at  the  pit  of  the  atomnpli, 
and  becomes  faint,  or  falls  into  a  state  of  ayneope,  of  agitation,  of 
vertigo,  or  of  a  sort  of  drunkenness.  The  region  of  the  stomach  om- 
tinues  painful,  and  there  ia  heat  in  the  throat  and  a  difficulty  in  swal- 
lowing; vomiting  reappears  with  extreme  facility,  and  the  vomilci 
matters  are  sometimes  mixed  with  blood;  the  urine  ia  scanty;  tlw 
extremities  become  cold,  and  the  skin  is  covered  with  a  clammy  per 
spiration ;  the  depression  is  very  great,  and  often  there  is  loss  of 
muscular  power ;  agitation  continuee,  and  sleep  is  broken ;  the  piiW, 
moreover,  ia  a  little  quickened,  but  regular  and  soft.  About  the  fourtl 
or  fifth  day  there  appears  upon  the  extremities  and  on  different  parts 
of  the  body  a  vesiculo-pustular  eruption  like  that  caused  by  antimoDiil 
ointment  In  aggravated  cases,  the  vomitings  give  place  to  a  persist- 
ent hiccough,  the  stools  become  involuntary,  the  urine  is  suppressed, 
the  coldness  of  the  extremities  extends  and  becomes  general,  the  a- 
tremities  become  cyanotic,  delirium  and  convulsions  ensue,  and  death 
approaches  in  a  period  of  time  varying  from  three  to  six  days.  Iii 
children,  death  may  occur  much  earlier,  sometimes  after  a  few  hmn. 
In  a  few  rare  cases  the  ingestion  of  an  excessive  dose  of  tartar 
emetic  does  not  cause  vomiting,  but  may  be  followed  by  alvine 
evacuations,  complete  prostration,  collapse,  a  few  convulsive  move- 
ments, and  death  in  a  few  hours. 

Host  often  a  single  excessive  dose  does  not  cause  death  in  a  pcrwD 
poisoned  by  this  agent.  The  abundance  and  suddenness  of  the  vomit- 
ings oppose  the  absorption  of  the  poison,  and  the  reaction,  which  may 
occur  very  early,  limits  the  symptoms  of  poisoning  to  their  fitst 
period ;  after  having  vomited  for  several  hours,  accompanied  by  alvine 
evacuations,  the  symptoms  abate,  the  tongue  becomes  red,  the 
pulse  full,  hard,  and  frequent,  and  the  surface  of  the  body 
warm.  There  remains  for  a  short  time  a  headache,  epigastric  distre-*:?, 
and  a  feeling  of  lassitude.  The  patient  recovers  his  usual  health  io 
ten  days  or  a  fortnight 

Peterson  and  Haines  state  that  in  exceptional  cases,  when  no  vom- 
iting occurs  for  an  hour  and  where  drowsiness  and  loss  of  muscnlai 
power  come  on  early,  among  other  symptoms  mentioned  above,  tetanic 
spasms  may  occur,  and,  later  on,  persistent  inflammation  of  the  lower 
bowels  and  loss  of  hair.  Trichlorid  of  antimony  also  causes  corrosion, 
on  account  of  its  strongly  acid  reaction ;  this  corrosion  occurs  on  the 
mucous  membrane  of  the  digestive  tract. 
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With  8  knowledge  of  symptoms  following  continued,  fractional, 
11  dosea  of  antimony,  persona  Lave  attempted  suicide  or  murder. 
Iploina  of  chronic  poisoning  resemble  thoi^  of  natural  diseases, 
as  loss  of  voice,  weak  pulse,  albuminuria,  catarrhal  inflamma- 
proHtration,  and  disturbances  of  the  digestive  organs.  In  the 
'  of  Mrs.  Pritchard,  who  was  poisoned  by  her  husband,  a  physician, 
the  admini. strati  on  of  small  quantities  of  this  poison  in  continuing 
B,  vomiting  was  the  principal  symptom  after  partaking  of  food, 
ipanied  with  constant  thirst,  chronic  diarrhea,  extreme  depres- 
i>n,  violent  muscular  cramps;  these  symptoms  improved  when  she 
left  home,  but  grew  worse  on  her  return.  Her  husband  maintained 
that  she  waa  sick  with  typhoid  fever ;  she  lived  for  four  and  a  half 
DODtbs  in  this  condition,  and  finally  died,  her  husband  cunfeasing  the 
larder  after  his  condemnation  in  court 

143.  Lethal  doM.—  According  to  Taylor,  %  of  a  grain  (0.048  gm.) 
the  smallest  dose  producing  fatal  results  in  a  child.  A  single  dose 
10  grains  (0.648  gm.)  is  a  dangerous  dose,  and  may  even  be  fatal; 

'  the  same  amount  should  be  given,  frequently  rei>eated  in  fractional 
a,  it  would  be  more  likely  to  prove  fatal.   The  falality  of  the  dose 

increased,  where  little  or  no  vomiting  takes  place ;  because,  under 
soch  conditions,  the  absorplion  of  tlie  poison  is  limited  to  what  re- 
mains in  the  stomach  and  is  absorbed  by  the  intestines;  active  diar- 
rhea would  also  tend  to  remove  large  portions  of  the  drug  without 
absorption.  This  will  explain  the  reports  of  the  many  cuscs  ivbere  3 
drams  or  more  have  been  taken  in  a  single  dose  (11.6  gm.)  without 
causing  fatal  results.  By  ciirefiil  watching  by  the  physician  of  the 
depression,  the  action  of  heart  and  circulation  may  be  continued  by 
repeated,  pretty  large  dosea,  under  which  the  emetic  action  of  the 
dnig  is  Bomewhat  diminished  by  an  acquired  tolerance  of  the  potient 

Death  may  occur  from  a  poisonous  dose  within  a  period  of  time 
fTom  six  to  forty  hours.  In  a  few  exceptional  cases  where  death 
has  appeared  in  a  shorter  period  than  above,  it  may  have  been  coin- 
(jdent  with  the  character  of  the  disease  during  which  the  drug  was  ad- 
miniitrrr-d,  and  this  fact  should  be  borne  in  mind. 

144.  Treatment.— \Vli ere  the  drug  itaelf  produces  free  eraesis,  thus 
reiDOving  from  the  stomach  a  large  portion  of  the  poison,  no  other 
^inr-tic  mav  be  given.  Where  there  is  not  emesis,  an  active  emetic, 
-11.  h  a=  sulphate  of  zinc,  mustard,  and  the  subcutaneous  adminiatra- 
tioo  of  apomorphin  may  assist  in  removing  this  poison  from  the 
sUHna''h.  Tannin  or  strong  tea,  as  a  drink,  will  neutralize  the  anti- 
luoov  by  producing  the  insoluble  tannate  of  antimony,  which  can  be 
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washed  out  of  the  stomach  bj  the  use  of  the  etomach  tube ;  hot  wiln 
should  be  used  io  this  case.  To  overcome  the  depressing  action  upon 
the  general  system  due  to  the  absorption  of  the  poison,  alcoholic  atim- 
ulants,  and  surface  application  of  beat  over  the  regions  of  the  itoB- 
ach  and  to  the  extremities,  would  tend  to  increase  the  circulation  of 
the  blood  through  the  small  or  capillary  vessels.  The  subcutaDeoiu 
injection  of  morphin  will  relieve  the  pain  and  distress  following  tha 
al>sorption  of  this  drug,  ealarge  the  lumen  of  the  capillary  blood  va§- 
sels,  and  control  the  resulting  diarrhea  from  the  irritating  action 
upon  the  lower  bowels. 

If  the  form  of  antimony  swallowed  is  the  acid  chlorid,  the  corrosion 
upon  the  mucous  membrane  would  contraindicate  the  use  of  the  stom- 
ach tube. 

145.  Action. —  The  action  of  antimony  upon  the  mucoua  membrane 
is  similar  to  that  of  the  irritating  action  of  arsenic,  and  as  with  ar- 
senic, pustular  eruption  is  produced  on  the  mucous  membrane  of  the 
whole  digestive  tract  Its  action  upon  the  heart  retards  the  pnl- 
aation  and  reduces  the  blood  pressure  in  the  blood  vessels,  and,  on 
death  talcing  place,  the  heart  action  ceases  in  diastole, — relaxation  of 
ita  muscular  walls.  There  eeems  to  be  no  especial  action  on  the  nerw 
centers;  for,  if  the  brain  and  spinal  cord  of  a  frog  be  destroyed,  and 
the  same  be  poisoned  by  antimony,  the  effect  on  the  heart  and  blood 
circulation  is  the  same  as  when  the  brain  and  nerve  centers  are  intact 
Hermann,*'  in  commenting  upon  certain  experiments  by  Giannuaai 
and  Grimm,  who  attempted  to  explain  the  vomiting  as  due  to  an  inhi- 
bition of  the  nervous  centers,  is  strongly  of  the  impression  that  the 
vomiting  should  be  referred  to  a  refiex  action  due  to  the  inflammatoiy 
excitement  of  the  digestive  apparatus,— especially  of  the  stomach. 
This,  it  seems,  whether  the  poison  is  administered  subcutaneously  or 
injected  into  the  brain,  Hermann  noted  that,  when  it  is  introduced 
into  the  veins,  much  larger  doses  are  required  to  excite  vomiting  than 
when  it  is  introduced  into  the  stomach.  He  explains,  therefore,  the 
action  upon  the  digestive  tract  as  being  caused  by  the  abeorbed 
antimony  being  excreted  into  the  intestinal  tracts,  and,  during  its 
passage,  exciting  the  vomiting  and  diarrhea.  He  contends  that  Ut- 
jendie's  well-known  experiment, — demonstrating  that,  after  extirpa- 
tion of  the  stomach,  vomiting  movements  were  noted, — ia  not  opposed 
to  this  view, 

146.  Siagnosis. — Differential  diagnosis  between  the  aymptomi  of 

'  Lchrbuch  der  ezperimeatellen  Toxi- 

pologic. 
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auooing  b;  antimonj  as  distinguished  from  that  of  arsenic  is  not 
It  may  be  generally  said  that  the  intoxication  symptoms  of 
Intintonial  priiscming  are  more  profound  than  those  from  arsenic, 

147.  Post-mortem  appearance*. —  Theae  are  not  very  dissimilar  to 
those  which  appear  after  death  from  arsenic.  The  similar  appearances 
*re  parenchymatous  gastro-adenitis ;  iD£ammatory  changes  in  mouth 
^(rather  more  frequent  than  with  arsenic)  ;  mucous  membrane  swollen, 
id  OD  it  may  be  observed  pustules  and  aphthip ;  fatty  degeneration  of 
idneya,  liver,  heart,  and  blood  vessels.    The  unlike  symptoms, — gen- 
rally  without  blood  in  the  stomach,  signs  of  pneumonia  observed, 
eoce  of  degeneration  in  the  muscular  tissues. 

Taylor  refers  to  certain  cases  of  fa.tal  poisoning  seen  by  Mr. 
jHartley,  in  which  two  children,  of  the  ages  respectively  of  five  and 
iree  years,  swallowed  each  10  grains  of  tartar  emetic,  the  following 
Ippearances  were  noted:  The  bodies  were  examined  between  four 
ad  five  days  after  death.  "In  that  of  the  boy,  there  was  effusion 
serum  in  the  right  pleura ;  the  lower  lobe  of  the  right  lung,  posteri- 
rly,  was  redder  than  natural,  and  the  peritoneum  was  injected  from 
?nt  inflammation.  The  mucous  membrane  of  the  duodenum  was 
lamed  and  covered  with  a  whitish-yellow  viscid  secretion;  this  was 
srved  throughout  the  intestinal  canal,  although  the  color  was 
■deeper  in  the  colon  and  rectum ;  there  was  no  ulceration.  The  peri- 
toneal ooat  of  the  stomach  was  congested.  The  mucous  membrane  of 
this  organ  was  much  inflamed, — especially  about  the  larger  curvature 
and  at  the  cardiac  orifice;  there  was  no  ulceration.  The  contents 
(about  two  ounces  and  a  half  of  a  dark  grumous  fluid,  having  a 
slightly  acid  reaction)  were  very  adherent  to  it;  and  in  one  place 
there  was  a  patch  of  lymph.  The  testa  used  did  not  indicate  the  pres- 
ence of  antimony.  With  regard  to  other  appearances,  the  tongue  was 
covered  with  a  white  fur  and  appeared  sodden;  the  fauces  were  not 
inflamed ;  the  trachea  and  (esophagus  had  a  natural  appearance.  On 
opening  the  cranium,  the  dura  mater  was  found  very  vascular;  the 
longitudinal  sinus  contained  a  coagulum  of  lymph,  and  but  very  little 
blood.  The  vessels  of  the  surface  of  the  brain  were  very  much  in- 
jected with  dark  blood,  the  whole  surface  having  a  deep  purple  color. 
Every  portion  of  the  brain,  when  cut,  presented  many  bloody  points. 
The  cerebellum  and  medulla  oblongata  were  also  extremely  vascular; 
there  was  no  effusion  in  the  ventricles  or  at  the  base  of  the  brain.  In 
the  body  of  the  girl,  the  morbid  appearances  were  similar ;  there  were 
also  patches  resembling  the  eruption  of  scarlatina  on  the  arms,  legs, 
gad  necJt     The  arachnoid  membrane  was  more  opaque  than  usual ; 
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and  on  the  mucous  membrane  of  the  stomach,  where  the  inflammaUon 
was  greatest,  were  two  or  three  white  spots,  each  about  the  size  of  i 
split  pea,  which  appeared  to  be  the  commencement  of  ulceratina."** 
The  body  of  a  woman,  who  died  in  seven  hours  after  taking  an  mi' 
known  quantity  of  tartar  emetic,  and  was  examined  tbirly-nine  lioan 
afterwards,  presented  no  leaions  whatever  in  the  stomach  or  ftlse- 
where."'  But,  when  life  is  protracted  after  the  ingestion  of  the 
poison,  the  changes  will  usually  be  found  like  those  in  the  two  cases 
above  described,  in  otlier  words,  an  aphthous  condition  of  the  month, 
fauces,  and  ossophagus;  softening,  inflamniation,  or  nlceration  of 
the  stomach,  and  to  some  extent,  also,  of  the  intestines;  and  generally 
a  dark  color  and  a  liquid  state  of  the  blood. 

M.  G.  Felizet,  in  an  interesting  article,''*  insists  that  the  principal 
point  of  interest  in  the  trial  of  Dr.  Pritchard  for  poisoning  his  wife" 
from  a  scientific  point  of  view,  is  that  of  furnishing  aa  example  of 
poisoning  by  tartar  emetic,  without  the  appearance  of  anatomical 
lesion.  Drs.  Douglas  Maclagan  and  Littlejolm  reported  that  the 
body  of  Mrs.  Pritchard  presented  no  appearance  of  morbid  action 
capable  of  accounting  for  death. 

Most  ordinarily,  and  especially  when  a  single  excessive  dose  hti 
been  taken,  tartar  emetic  produces  extended  and  multiform  leaioni 
The  cesophagua  appears  red  and  presents  some  ulcerated  spots.  Tlw 
stomach  and  intestines  are  the  seat  of  a  violent  inflammation,  char- 
acterized by  a  vivid  redness  with  softening  of  the  mucous  membrane, 
upon  which  are  distributed  blackened  or  brownish-red  patches  formtd 
by  the  infiltration  of  blood  and  by  hypertrophy  of  the  follicles.  The 
internal  surface  of  the  stomach  and  small  intestine  is  covered  witb  a 
blackish,  thick,  and  viscid  secretion,  sometimes  streaked  with  blooi 
Occasionally  may  be  found  in  the  primie  vite,  and  even  in  the  com- 
mencement of  the  small  intestine,  true  pustules  filled  with  pus.  This 
inflammation  of  the  intestines  is  especially  liable  to  be  found  located 
in  the  very  upper  and  lowest  portions,  the  duodenum,  cicciun,  and 
rectum. 

Antimony  produces  fatty  degeneration**  of  the  liver.  Till*  fact 
is  so  well  knowTi  in  the  Duchy  of  Brunswick  that  the  peasants  of  that 

•■Taylor,  from  LunMt.  April  2B,  IB4(t,       "Vide   also   Boston    Med.    uu)    Surp. 

f..  460.     See.  oIbo.  a  case  b;  Mr.  Benl,   .Tour.  Aug.  10,  ISUS. 
anrat.  Jnn.  21,  1854.  *"]>   In   atentoso.   Th»se   du   connwn 

"  C.  Ellis,  Boston  Jour.  Dec.  1856,  p.   d'nRRri^Bntion  dp  In  FncTill'*  de  MSdecioe 
400.  de  Paria.    Blactiei,  ISCe,  p.  33. 

"De  I'Action  toxique  du  Tartre  Stf- 
bie,  proc^  du  docteitr  Pritchard.  Ar- 
chives Gen.  de  Med.  Sept.  13)16. 


well  flavored. 

falty  degeneration  may  also  extend  to  other  organs,  espe- 
cisllj  the  kidneys  unti  hL>Hrt,  and  also  to  tbe  muacular  tissue  generally, 
AS  in  arsenic  poisoning.     The  liver  may  become  so  fatty  tiiat  it  re- 
sembles the  condition  known  as  acute  yellow  atrophy  of  the  liver,  so 
Uut  some  authorities  are,  at  the  present  time,  inclined  to  believe  that 
•U  reported  cases  of  acute  yellow  atrophy  of  the  liver  were  really 
ca9e«  of  phosphorus,  arsenic,  or  antimony  poisoning,     Tbe  writer 
^inet  with  a  case  a  few  years  ago,  which  was  diagnosticated  at  the 
^Koeton  City  Hospital  from  the  autopsy  as  a  case  of  acute  yellow 
Hatrtiphy  of  the  liver;  analysis  of  this  organ  showed  the  presence  of 
Haotimony  in  it,  although  no  tartar  emetic  or  other  antimonial  cora- 
pound  had  been  given  while  the  patient  was  in  the  hospital ;  no  previ- 
ous history  of  his  case  oould  be  obtained.     The  pathological  action  of 
thu  poison  upon  the  lunga  13  in  no  way  different  from  that  of  other 
pouons  of  tbe  inorganic  group,  and,  consequently,  not  much  impor- 
lanoe  should  be  attached  to  the  pulmonary  lesions  occurring  in  a 
^^ospcctcd  case  of  poisoning  by  tiis  agent. 

^ft    Attention  has  been  already  called*'  in  this  work  to  the  liability  of 
^nonfusing  the  symptoms  of  poisoning  by  tartar  emetic  with  those  of 
™M  disease  called  cerebrospinal  meningitis;  and  in  tbe  trial  of  Mrs. 
Wliarton  for  poisoning  General  Eetchum,  it  has  been  shown  that 
this  is  a  difficult  question  to  decide.     It  must,  however,  be  suggested 
that  some  of  the  medical  men,  summoned  as  experts  in  that  case,  may 
not  have  stood  the  usual  test  of  professional  qualifications,  or  may 
bkve  been  prejudiced  cither  from  a  spirit  of  rivalry,  or  by  a  prema- 
ture conviction  that  the  prisoner  was  guilty  of  the  charge  of  poisoning. 
Tbe  testimony  of  some  of  the  witnesses  was  to  the  effect  that  the 
aymptoms  preceding  the  death  of  General  Ketehum  could  net  be 
attributed  to  any  known  disease,  and  yet  they  seemed  to  resemVe 
those  of  the  above-named  malady,  as  has  been  clearly  exposed  in  an 
article  by  Dr.  Reese,  in  the  American  Journal  of  Medical  Sciences, 
^^lefore  referred  to. 

^1     148.  Chronic  poisoning. —  The  poisonous  effects  of  tartar  emetic, 
Hvlien  used  in  small  doses  for  a  long  time,  have  been  carefully  studied 
ty  Mayerhoffer*^  and  by  Dr.  Taylor.     The  latter  toxicologiat  con- 
siders it  probable  that  the  secret  poisons,  which,  from  time  to  time, 
bave  produced  so  many  victims,  and  have  rendered  so  many  names 
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infamone  in  history,  were  antunoniaL    The  followiog  description  of 
chrome  poisoning  by  tartar  anetic  is  furnished  by  Dr.  Taylor** 

If  tartarized  antimony  be  given  in  small  but  increasing  doara  for 
a  long  period,  there  is  uneasiness,  nausea,  and  retching,  foUomd 
by  vomiting;  the  stools  are  pasty,  and  diarrhea,  attended  with  thin 
bilious  and  mucous  discharges,  gradually  sets  in;  the  abdomen  it 
the  same  time  is  distended  and  tense.  The  voidance  of  the  ariiie 
becomes  frequent  and  violent  The  region  of  the  stomach  is  tender 
and  painful ;  that  of  the  liver  appears  fuller,  and  is  sensitive  to  the 
touch.  There  are  griping  pains  in  the  bowels,  with  stiffness  and 
pains  in  the  lower  limbs.  The  warmth  of  the  skin  is  at  first  in- 
creased; there  is  itching  or  irritation  with  alternation  of  heat  and 
cold.  The  appetite  is  suppressed,  and  when  any  substance  is  eaten, 
there  is  nausea  with  an  immediate  disposition  to  voroit.  A  rongh- 
ness  or  rawness  is  perceived  in  the  throat,  with  painful  swallowing; 
the  tongue  is  covered  with  a  dirty  mucus,  and  the  mouth  is  clammy 
The  head  feels  full  and  heavy.  At  a  atill  later  period,  the  fe«« 
contain  much  mucus,  and  are  frequently  strongly  colored  with  bile. 
The  blood  gradually  loses  its  fibrin,  and  becomes  almost  liquid,  and 
dark-colored.  It  contains  an  increased  proportion  of  fluid  and  saline 
matters  with  traces  of  antimony.  If  the  use  of  the  substance  be  di» 
continued,  the  action  of  the  heart  and  pulse  becomes  slow,  with  a  loss 
of  power;  the  breathing  is  difficult,  the  complexion  dusky;  there  b 
complete  depression  of  the  vital  powers  with  great  debility  and  emaci- 
ation ;  the  legs  become  heavy  and  stiff,  as  if  paralyzed,  and  death  may 
follow  as  a  result  of  the  noxious  impression  produced  on  the  more  im- 
portant organs  of  the  body.  Small  doses  act  more  powerfully  wheu 
dissolved  than  when  administered  in  the  form  of  powder.  In  addi- 
tion to  the  above  symptoms,  the  vomiting,  from  which  the  patient 
suffers,  is  either  attended  or  followed  by  the  distention  of  the  ab- 
domen, and  flatulence ;  by  liquid  bilious  motions,  with  ooHcky  pains, 
paleness,  and  sunken  appearance  of  the  countenance;  and  hy  cold 
perspiration,  giddiness,  great  prostration  of  strength,  incapacity  on 
the  part  of  the  patient  to  raise  himself  to  the  erect  position,  dispo- 
sition to  rest  and  sleep,  loss  of  strength,  fullness  and  frequency  of  tbp 
pulse,  faintinga,  in  many  cases  a  feeling  of  coldness,  accompaniNi 
with  a  heat  or  flushing  of  some  parts  of  the  body,  e.  g.,  the  face.  If 
there  is  a  recovery  from  this  condition,  pain  in  the  stomach  is  felt  for 
a  long  time  afterwards,  and  inflammation  of  the  stomach  to  a  grester 
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loss  degree  is  eet  up.     After  the  vomiting,  there  remains,  for  a 
or  shorter  period,  an  unwillingness  to  take  food,  and  nausea  in 
king  of  it     Among  other  effects  the  perspiration  and  the  uri- 
secretion  are  observed  to  be  greatly  increased. 
If  the  use  of  tartarized  antimony  be  continued  in  increasing  doses, 
fwheD  the  poison  has  been  already  carried  into  the  blood,  the  secretory 
<  oigana  are  more  strongly  stimulated,  and  absorption,  as  well  as  secre- 
tioin,— -especially  of  the  serous  liquids, — is  greatly  augmented. 

feIf  vomiting  does  not  take  place  after  large  doses,  the  following 
nptoms  of  poisoning  are  observed:  Metallic  taste,  natjsea,  retching, 
d  bilious  vomiting;  burning  pain  in  the  throat,  gullet,  and  stomach ; 
spAsma  of  the  jaw  and  neck;  pain  and  flatulent  distention  of  the  ab- 
domen, with  frequent  watery  motions ;  coldness,  pallor,  and  clammi- 
Deas  of  the  skin,  sometimes  great  heat  of  skin ;  difficult  breathing, 
painful  sobbing,  giddiness,  stupefaction,  loss  of  consciousness,  delir- 
ium, spasms  of  the  arms  and  legs,  with  complete  prostration  of 
strength.  Death  appears  to  result  from  the  impression  produced  on 
the  nerves  of  motion,  as  well  as  on  the  nerves  of  the  lungs  and  heart, 

^Kieading  either  to  asphyxia  or  paralysis. 

B  149.  Chemical  examination. —  It  is  proper  to  bear  in  mind,  as  Dr. 
Taylor  remarks,  that  antimony  given  in  a  large  dose,  or  repeatedly  in 
small  doses,  is  rapidly  absorbed  and  eliminated  chiefly  by  the  urine. 
It  is,  at  the  same  time,  deposited  in  a  greater  or  less  quantity  in  the 
tiasoes  and  organs.  Under  recent  administration,  if  in  sufficient 
qaanci^,  it  may  be  found  in  the  stomach  and  bowels,  and  little  or 
none  may  be  present  in  the  liver.  After  a  variable  time  it  disappears 
from  the  stomach  and  bowels,  although  it  may  be  present  in  the  feces, 
while  the  liver,  kidneys,  and  spleen  may  contain  it  in  large,  and  the 
other  organs  in  small,  quantity.  In  certain  diseased  states  of  the  sys- 
tem, the  complete  elimination  of  the  metal  may  require  a  period  of 
twenty-five  or  thirty  days  or  longer ;  but  in  a  healthy  subject,  to  whom 
only  ordinary  medicinal  doses  have  been  given,  the  antimony  is 
quickly  expelled. 

The  doable  tartrate  of  antimony  and  potassium  (tartar  emetic)  ts 
Teadilj  soluble  in  water,  even  when  it  contains  cream  of  tartar.     It 

^Bb  insoluble  in  alcohoL     It  crystallizes  in  the  form  of  small,  white 

^Rfljrstala  belonging  to  the  rhombic  system. 

^f  If  a  little  of  the  crystalline  powder  be  heated  upon  a  knife  blade 
or  porcelain  plate,  it  blackens,  and  there  is  evolved  an  odor  resem- 
bling that  of  burnt  sugar,  due  to  the  tartaric  acid.  A  black  residue 
Iwving  an  alkaline  reaction  to  test  paper  is  left 
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If  a  drop  of  a  solution  of  sulphureted  hydrogen  or  aulpLid  of  am- 
monium be  placed  upon  a  few  of  the  crystals,  they  will  assume  m 
orange  color,  owing  to  the  formation  of  trisuJphid  of  antimony.  A 
solution  of  tartar  emetic,  if  strongly  acidulated  with  hydrochloric 
acid  and  subjected  to  tlie  action  of  bulphureted  hydrogen,  will  be  pre- 
cipitated, the  precipitate  having  an  orange  color,  and  consisting  of 
triaulphid  of  antimony,  which  is  readily  soluble  in  sulphid  of  tm- 
nioniuju,  or  in  a  solution  of  potassium  or  sodium  hydrate ;  it  is  iuaol- 
uble  in  a  solution  of  sesqui  carbon  ate  of  ammonium,  and  can,  by  ueaiu 
of  this  reagent,  be  separated  from  the  trisulphld  of  arsenic ;  it  is  sol- 
uble in  hot,  concentrated  hydrochloric  acid,  which  does  not  dismlTe 
the  sulphid  of  arsenia  If  not  first  acidulated  with  hydrochloric  acid, 
the  above  reagents  will  only  produce  an  orange-colored  solution. 

Exposed  to  the  reducing  flame  of  the  blowpipe  with  carbonate  of 
sodium,  white  incrustations  and  globules  of  antimony  are  obtained, 
known  by  the  needle-shaped  crystals  with  which  they  are  beset,  and 
by  their  metallic  brilliancy  and  brittleness. 

Dilute  nitric  or  hydrochloric  acid  throws  down  from  a  solution  of 
tartar  emetic  a  white  precipitate,  which  is  soluble  in  an  excess  of  Ihe 
reagent  and  also  in  tartaric  acid,  which  enables  ns  to  distinguish 
this  compound  from  a  similar  one  produced  by  the  same  reagenU  in 
solutions  of  bismuth  aalta.  If  just  enough  acid  has  been  added  to 
rcdissolve  the  precipitate  first  formed,  and  the  resulting  solution  be 
thrown  into  a  large  amount  of  water,  the  white  oxychlorid  or  nitrate 
will  be  again  precipitated.  The  same  is  true  of  the  solution  formed 
by  the  action  of  strong  hydrochloric  acid  upon  the  triaulphid  of 
antimony. 

A  solution  of  tannic  or  gallic  acid  causes  a  precipitate  in  solutiona 
of  tartar  emetic;  hence  the  value  of  astringent  infusions  containing 
either  of  these  acids,  as  an  antidote  in  cases  of  tartar  emetic  poisoning. 

Ferrocyanid  of  potassium  causes  no  precipitate,  as  it  doea  in  solu- 
tions of  salta  of  most  of  the  metals. 

160.  Galvanic  teat. —  If  a  solution  of  tartar  emetic  be  acidulated 
with  hydrochloric  acid,  and  a  piece  of  platinum  foil,  around  which  is 
bent  a  piece  of  metallic  zinc,  be  introduced  into  the  fluid,  galvanic  ac- 
tion will  tate  place,  hydrogen  gas  will  be  evolved,  and  the  anUmooial 
compound  will  be  decomposed,  metallic  antimony  being  deposited 
upon  the  platinum  in  the  form  of  a  black  sooty  coating,  which  can 
be  dissolved  in  tartaric  or  hydrochloric  acids,  and  subjected  to  the 
other  testa  for  antimony. 

151.  Beinsch'i  test. —  This  is  performed  in  the  same  way  as  for 
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mrsentc;  The  coating  formed  upon  the  copper  Laa,  as  a  rule,  a  more 
sooty  appcarauce  than  with  arsenic;  and  when  the  copper  is  heated 
in  a  tube  closed  at  one  end,  the  white  sublimate  is  formed  much  nearer 
tbe  flame  than  the  arsenical  sublimate,  and  it  is  usually  in  the  form 
of  prismatic  crystals,  although  rarely  it  may  assume  the  form  of  octa- 
hedral crystals,  as  mentioned  above  in  speaking  of  arsenic  If  the 
copper  containing  tbe  coating  of  antimony  be  boiled  with  a  solution 
of  potBBsium  hydrate,  the  antimony  will  be  dissolved,  and  can  be 
ed  by  adding  a  solution  of  sulphureted  hydrogen,  filtering  from 

I  sulphid  of  copper  thus  formed,  and  acidulating  with  hydrodilorie 
acid,  when  the  orange  sulphid  of  antimony  will  be  precipitated. 

162.  Harsh's  teat. —  This  is  performed  in  the  same  way  as  the  test 
for  arsenic  The  antimonial  mirrors  obtained,  both  in  the  tube  and 
upon  the  porcelain  plate,  are  usually  blacker  and  less  brilliant  than 
those  of  arsenic 

The  following  table*'  may  bo  convenient  to  determine  at  a  glance 
the  different  properties  of  arsenic  and  antimony : — 


Aaacmc 

Volnlile.  vaiity  displaced  in  k  cur- 
Toit   of  bydrogra. 

Disspp^n  in  prriimM  of  nitric  at^id. 
Tlir  Bolutioo,  ev.ijmraltd  to  dryness,  de- 
poiil*.  by  a  n<Tiilr»!  antution  of  nitrate 
of  •ilver.  a  hrick  red  precipitate  of  iir- 
•miBtv  of  silver. 

!•  diasnlced  by  the  addition  of  an 
alkaline  hyporhlorit«. 

Tlw  meUllie  ring,  heated  in  a  cur- 
tmt  of  iriilnbureted  hydrogen,  pivea  a 
jeilvw  iutphid  of  arsenic,  soluble  in 
■miDonia,  unaltered  by  hydrocbloric 
•eid  gao. 

Tbe  KM  set  free  in  Mnrah'i  apparatus 
reduce?  thr  nitrate  of  silver,  and  gives 
»  aoluble,  ar^enioUH  add.  metallic  lilver 
bring  precipitated. 

!■  not  diivolved  by  a  tolution  of  am- 
Bioiiiuin   auiphid. 


AsmroBT, 

Leii  volatile,  melting  int«  minuta 
globulea, 

Givea  no  reaction  with  nitrate  of 
silver,  when  treated  in   the  same  wajr. 


Preservea  Its  metallic  lustre,  if  tha 
layer   is   rather   thick. 

The  ring  given  an  orange  sulphiif. 
which  is  trnnHfnrmed  into  a,  volatile 
chlorid  by  bydrochloric  acid  gaa. 


The  gna  reduces  nitrate  of  si  Tver, 
and  the  sniimony  ia  wholly  precipi- 
tated with  tbe  iilver, 

la  diaaolved  hy  ammonium  sulphid. 


By  this  test  arsenic  can  be  separated  from  antimony,  when  com- 
ds  of  tbe  two  metals  occur  together,  as  may  be  the  case  either 
the  combined  administration  of  the  two  drugs,  or  from  the  prea- 
enee  of  arsenic  as  an  impurity  in  tartar  emetic  which  has  been  admin- 
istered.   M.  Bouia  states  that  the  best  method  for  separating  these  two 
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poisons  is  the  foUowing,  based  on  the  action  of  arseninreted  hydrogen, 
and  of  antimoniureted  hydrogen  upon  a  solution  of  tiitrale  of 
silver : — 

Instead  of  forming  a  metallic  ring  in  Marsh's  apparatua,  the  gis 
is  passed  into  a  test  tube  containing  a  solution  of  nitrate  of  silver; 
the  arseniureted  hydrogen  ia  transformed  into  arsenious  acid;  the 
antimoniureted  hydrogen  gives  the  insoluble  antimonide  of  silver; 
the  two  gases  produce  at  the  same  time  reduced  silver.  When  all  the 
suspected  matter  has  been  introduced  into  the  apparatus,  and  the  gas 
has  been  disengaged  long  enough,  the  black  precipitate  of  silver  and 
the  antimonide  of  silver  are  collected  on  a  filter  and  tborou^j 
washed.  In  the  filtered  liquid  the  excess  of  silver  is  precipitated  by 
hydrochloric  acid  in  the  form  of  white  chlorid  of  silver;  which  is 
again  filtered,  and  the  arsenic  is  precipitated  from  the  clear  solutioD 
by  Bulpbureted  hydrogen.  As  for  the  black  residue  which  remains 
upon  the  filter,  that  can  be  digested  by  aqua  regia,  and  then  diluted 
with  a  little  water;  chlorid  of  silver  is  deposited,  and  in  the  filtered 
liquid  the  chlorid  of  antimony  is  left  It  would  be  better,  instead  of 
treating  tlie  residue  with  aqua  regia,  to  boil  it  with  a  concentrated  so- 
lution of  tartaric  acid,  which  will  dissolve  the  antimony  without  at- 
tacking the  silver. 

153.  Detection  of  antimony  in  or^nio  Uqnids. —  If  an  examination 
of  the  tissues  is  required  for  the  purpose  of  detecting  absorbed  anti- 
mony, the  liver  should  be  selected  as  the  organ  most  likely  to  contain 
it 

The  method  employed  for  the  destruction  of  the  organic  matten 
is  the  same  as  for  arsenic,  the  sulphuretcJ  hydrogen  precipitating  the 
antimony  in  the  form  of  the  orange-colored  triaulpbid  of  antimony; 
this  color  is,  however,  always  disguised  by  the  presence  of  organic 
sulphur  compounds,  so  that  no  inference  whatever  can  be  drawn  from 
the  color  of  the  precipitate  produced  by  the  sulphureted  hydrogen. 
This  precipitate  should  be  purified  in  the  same  way  as  described  un- 
der arsenic,  by  dissolving  it  in  a  hot  mixture  of  ammonia  water  and 
ammonium  sulphid,  evaporating  to  dryness,  oxidizing  the  residae 
with  either  concentrated  nitric  acid,  or  hydrochloric  acid  and  chlorate 
of  potassium,  and  evaporating  to  dryness  again.  This  residae  can  be 
dissolved  in  water  to  which  a  little  hydrochloric  acid  has  been  added, 
and  subjected  to  all  of  the  tests  mentioned  above.  The  spleen,  kid- 
neys, and  urine  should  likewise  be  examined  for  antimony. 

It  is  evident  that  the  presence  of  antimony,  either  in  the  stomach  or 
absorbed  in  the  other  organs,  may  be  due  to  the  proper  medicinal  ad- 
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mioistratioii  of  the  selt  The  forms  under  which  it  is  given,  and  the 
occasions  on  which  it  is  prescribed,  are  numerous,  and  it  is  not  unfre- 
quentljr  administered  in  cases  of  poisoning  with  other  substances, 
without  a  thought  of  the  compIicationB  it  may,  in  case  of  a  death, 
pUoe  in  the  wa;  of  the  chemist  Hence,  unless  the  possibility  of  it^ 
introduction  into  the  system  under  any  of  these  circumstances  be  fully 
excluded,  the  object  of  the  medioo-legal  inquiry  may  be  entirely 
friutrated. 

XL  AfiSBNia 

154.  In  g^eral. — Arsenic  and  ita  compounds  is  one  of  the  roost,  if 
not  the  most,  important  poison  that  we  meet  with,  as  it  is  so  com- 
monly used,  and  access  to  it  is  so  free. 

165.  Occvrencei. — Among  the  most  common  household  articles  in 
which  arsenic  has  been  found  are  the  so-called  "fly  poisons,"  "moth 
exterminators."  and  numerous  vermin  killers.  "Rough  on  Rata"  is 
composed  of  white  arsenic  and  powdered  charcoal.  Many  kinds  of 
enameled  cooking  utensils  fonnerly  contained  arsenic,  but,  at  present, 
the  better  kinds  are  generally  arsenic-free.  It  is  often  used  by  those 
who  have  to  do  with  horses,  in  the  form  of  so-called  "balls,"  to  im- 
prove the  coat  and  appearance  of  the  horse.  Soft  coal,  burned  in 
open  fires,  may  cause  symptoms  of  arsenical  poisoning.  Arsenic  has 
been  found  in  nearly  every  article  of  apparel  in  common  use,  such  as 
dresB  goods,  linings,  stockings,  shoes,  slippers,  underwear,  artificial 
flowers  for  hat  trimmings,  etc.  It  used  to  be  found  in  draperies,  win- 
dow shades,  and  furniture  coverings  of  all  kinds,  but  of  recent  years 
tbe  presence  of  arsenic  in  such  articles  has  rather  decreased.  Paste- 
board boxes  covered  with  glazed  papers,  playing  cards,  glazed  paper 
wrappers  for  lozenges  and  candies,  and  many  playthings  covered  with 
paper,  or  painted,  often  contain  arsenic.  In  articles  of  food,  arsenic 
has  been  found  in  beer. 

Arsenic  ia  often  used  by  taxidermists  in  the  form  of  a  powder  or 
aoap,  and  gases  arising  from  the  skins  of  animals  preserved  in  this 
way  may  cause  arsenical  poisoning.  Sheep  washers  and  wool  wash' 
era  often  use  an  arsenical  soap  or  "sheep-dip"  to  kill  the  parasites  in 
wool  In  dissecting  rooms,  cases  of  arsenical  poisoning  have  occurred 
from  the  "injection  mass"  used  to  preserve  bodies.  Anilin  dyoa 
formerly  contained  arsenic  in  considerable  quantities,  and,  at  present, 
is  often  found  in  them. — especially  in  the  red  dyes, — and  of 
articles  colored  with  such  dyes  may  give  rise  to  symptoms  of 
poisoning. 
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The  following  medicinal  preparations  contain  arsenic: — 
Liquor  potassii  arsenitis  (Fowler's  sotntion) ;  li4}tior  aodii  anwni- 
tis  (Harle'a  solution);  liquor  sodii  arsenatis  (Pearson's  Bolution); 
and  liquor  arseni  et  hydrargj-ri  iudidi  (Donovan's  solution)  ;  all  tW 
may  cause  arsenical  poisoning. 

Moat  so-called  "cancer-paste  cures"  contain  aiwnic  in  large 
amounts,  and  many  "tonic"  pills  also  contain  arseoic  as  one  of  tlieir 
constituents. 

Of  the  pigments  used  commercially,  containing  arsenic  in  wnnbins- 
tion  as  a  salt,  may  be  mentioned  Scheele's  green  (copper  arsenite), 
which  is  commonly  used  in  paints,  also  for  coloring  glazed  pnpen 
such  as  are  uaed  on  book  covers,  toys,  etc.,  and  also  for  coloring  arlifi- 
eia!  flowers,  window  draperies  of  all  sorts,  etc. 

Paris  green  (Schweinfurt  green)  is  a  mixture  of  the  acetate  btiJ 
arsenif*  of  copper.  It  is  very  largely  used  on  potato  plants  and  to- 
bacco. The  latter  use  is  dangerous,  however,  as  the  leaves  are  ibe 
part  of  the  plant  which  is  consumed. 

Orpiment,  As^Sj,  is  used  as  a  yellow  pigment  sometimes,  anH  hs* 
oaused  arsenical  poisoning. 

There  has  been  considerable  discussion  as  to  the  cause  of  arsenir 
poisoning,  when  the  source  of  the  arsenic  was  an  arsenical  pigment  in 
wall  paper.  It  is  now  generally  agreed  that  a  volatile  arsenical  com- 
pound is  produced  by  certain  molds,  such  as  the  mucor  miicedo,  a-«[ier 
gillum  glaucum.  and  others,  in  the  presence  of  arsenic,  moistun-,  ani 
a  temperature  from  60°  to  i*5°  F,  It  is  not  arscniureted  hydroffeii, 
but  probably  an  organic  combination  of  arsenic  oxid.  Wall  pap^ 
containing  more  than  a  tenth  of  a  grain  of  arsenic  to  the  square  yard 
is  not  allowed  by  the  laws  of  Massachusetts  to  be  sold,  and  this 
amount  is  probably  as  high  as  is  consistent  with  safety. 

158.  Properties, —  Klcmentary  arsenic  is  a  steel-gray,  crystalline 
substance  with  a  bright,  metallic  lustre,  and  is  very  brittle.  It  abo 
exists  as  a  dull-black,  amorphous  powder.  It  is  generally  stated  thit 
it  sublimes  at  180°  C.  In  a  dry  atmosphere  it  is  stable,  moisture  oxi- 
dizes it  slowly,  and  by  heat  it  is  easily  converted  inio  the  trioxid.  It 
forms  a'Milion  products  witJi  CI,  Br,  I,  Cu,  and  Fe.  It  combine* 
readily  with  nascent  hydrogen.  Hot  sulphuric  and  nitric  acids  are 
decomposed  by  arsenic  with  the  formation  of  arsenious  and  arsenic 
oxida.  Hot  hydrochloric  acid  with  arsenic  forms  the  trichlori*!,  i 
more  or  less  volatile  liquid. 

Arscniureted  hydrogen,  hydrogen  arsenide,  arsin,  AsHj,  is  formed 
by  the  action  of  nascent  hydrogen  upon  arsenic  compounds  capable 
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of  reduction.  It  is  a  colorless,  combuBtible  gas  with  a  garlicky  odcir 
The  flame  is  bluish  white,  and,  when  pressed  against  a  cold  surface, 
deposits  elementary  arsenic  as  a  brown-black  powder.  It  reduce* 
silver  nitrate  solutions.  It  is  the  most  poisonous  of  the  inorgiiiiiir 
compounds  of  arsenic. 

Arsenioua  oxid,  AsjOg,  improperly  called  arsenions  acid,  is  a  white, 
crystalline  body,  soluble  in  water,  forming  arsenioua  acid,  with  n 
slight  acid  reaction,  a.  sweetish,  metallic  taste.  It  sublimes  at  SIS^C. 
It  also  occurs,  when  fused,  as  a  white,  transparent,  vitreous,  amor- 
phous body,  somewhat  leas  soluble  in  water  than  the  crystalline  fnrni. 
Nascent  hydrogen  converts  it  into  arsin,  while  oxidizing  agents  con- 
vert it  into  arsenic  oxid.  With  metallic  bases  it  forms  salts  called 
arsenites,  while  with  acid  radicles  it  acts  as  a  base. 

Arsenic  oxid,  AsjOg,  is  a  white,  amorphous,  deliquescent  body,  sol- 
uble in  water,  forming  arsenic  acid. 

Arsenioua  aulphid,  arsenic  trisulphid,  As^Sj  king's  yellow,  orpi- 
ment,  is  a  yellow,  crystalline  body,  soluble  in  alkaline  hydrates,  am- 
monium polysulphid,  but  insoluble  in  dilute  acids. 

Arsenic  diaiilphid,  AsjSa,  realgar,  is  a  red,  crystalline  substanoe, 
soluble  in  alkaline  sulphids  and  in  hot  potassium  hydrate. 

157.  Preparations. —  (TT.  S.  P.)  Arsenioua  acid  (arsenic  trioxid, 
white  arsenic);  liquor  acidi  arsenosi;  liquor  potassi  arsenitis;  solu- 
tion of  arsenic  and  mercuric  iodid  (Donovan's  solution)  ;  liquor  sodii 
arscnatis;  liquor  arseni  et  hydrargyri  iodidi. 

Out  of  the  110  total  cases  of  fatal  cases  of  poisoning  by  arsenic,  as 
shown  in  Blyth's  table,  2  were  for  murder,  57  were  suicides,  51  from 
accident  or  negligence.  In  the  table  of  the  medical  examiners'  re- 
turns for  Massachusetts,  out  of  419  cases  of  fatal  poisoning  for  the 
twenty-five  years,  10  were  homicides,  380  suicides,  29  by  accident  or 
negligence;  of  these  10  cases  of  murder  by  arsenic,  5  were  by  one 
woman  who  used  this  poison  to  attempt  to  obtain  the  benefits  of  a  life 
insurance  policy,  which  served  as  the  basis  of  our  remarks  upon  the 
general  attempt  to  defraud  life  insurance  companies  of  the  value  of 
a  life  policy.  There  are  several  points  of  int<.'rest  to  the  toxi- 
oologist,  which  were  brought  out  in  the  evidence  adduced  during  this 
trial,  and  which  arc  of  great  importance.  Some  of  them  refer  to  the 
complication  arising  from  the  use  of  embalming  fluids  injected  after 
death  into  the  bodies  of  the  victims;  some  to  the  fact  that  death  oc- 
curred after  a  commencing  convalescence  from  an  attack  of  pneu- 
monia: some  to  the  filing  of  certificates  of  death  for  another  cause 
llian  that  of  poisoning;  some  to  the  evidence  that  the  vomitu.s  and 
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liquids,  which  appeared  upon  the  clothing  of  the  deceased  and  npoo 
the  bedclothes,  were  not  reserved  for  exasiination  by  the  expeiti 
called  to  inveetigate  circumstances  connected  with  the  deaths  of  the 
various  victims )  some  to  the  questjon  as  to  whether  the  arseaical  polaon 
might  not  have  been  received  bj  the  victima  in  an  accidental  way, 
either  from  the  iron  worka  in  which  one  of  them  was  &  workman,  or 
from  arsenical  wall  papers.  We  invite  our  readers  to  examine  the 
details  of  the  published  report  of  this  trial.""* 

168.  General  remarki. — The  attention  of  the  reader  is  eapeeiaDy 
called  to  the  details  of  fatal  poisoning  by  various  forms  of  arsenic, 
which  are  reprinted  in  the  Appendix  to  this  volume,  as  in  the  previ- 
ous edition. 

Arsenic  is  contained  in  most  of  the  vermin  poisons,  rat  poisons,  ind 
fly  paper.  It  seems  also  to  have  been  the  poison  selected  for  several 
historical  casci!  for  poisoning  bj  wholesale,  of  which  the  ca.%  of 
Mrs.  Kobinson  of  Massachusetts  furnishes  an  example.  This  is  UO' 
doubtedly  due  to  the  fact  that  the  poison  under  any  of  the  various  sub- 
stances named  above  is  readily  accessible, — especially  in  the  Uoited 
States, — and  because  it  has  no  diaagreeeble  taste,  and  is  not  easily  de- 
tected in  the  food  swallowed  by  the  victim.  We  have  especially 
noted,  in  our  first  chapter,  its  use  as  an  embalming  duid,  which  is 
known  to  criminals,  as  a  further  difficulty  in  the  evidence  of  chemicil 
expert  testimony,  on  account  of  which  it  is  difficult,  in  eases  of  em- 
balming, to  determine  whether  the  poisoning  was  administered  before 
death  or  placed  in  the  body  after  death.  We  would  refer  our  readers 
to  case  No.  VIII.  mentioned  in  the  Appendix,  where  this  important 
point  was  brought  out  in  the  trial  for  murder  of  Mrs.  RobiDWD. 
Prof.  Holland,  in  Peterson  and  Haines'  work  on  toxicology  which  we 
quote  verbatim:  "The  reports  of  registrar  general  of  England  show 
fifty-one  deaths  from  arsenic  in  England  and  Wales  for  five  yean. 
Counting  the  number  of  poison  cases,  thought  worthy  of  record  in  the 
medical  journals  of  the  world  in  1880-89,  arsenic  figured  in  8.3  per 
cent,  poisonous  foods  in  8.7  per  cent,  and  lead  in  10.5  per  cent  It 
is  stated  by  Witthaus  that  in  the  decade  1879-89,  there  were  12  in- 
dictments for  murder  by  poison  in  31  counties  of  New  York  state,  in 
6  of  which  the  poison  alleged  to  have  been  given  was  arsenic,  in  1  it 
was  strychnin,  and  neither  morphin  nor  phosphorus  waa  mentioneil. 

K-STho  oIBcIbI  report  of  Ssrah  Jana    of  Act*  18B6;   Wright  and  PeAtrr  PuV 
Robinaon   for  the  miirdor  of  Prince  Ac-    liihins    Co.    State    Printera.    I88S,   (f- 
thnr  Frpemnn.  in  the  Biipreme  judicial    112-115. 
eoiirt   of   Mnannobuaetta  i    piiblinhed    by 
the  Attonief  General,  under  chap.   214 
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atlyzittg  820  cases,  he  found  45.2  per  cent  horaicidea,  27.3  per  cent 
micid^  and  27.5  per  cent  accidental.  In  the  ahsence  of  rigid  re- 
strictiona  upon  the  sale  of  arsenical  compounds  such  as  are  imposed 
by  other  governments,  the  United  States  has  a  bad  eminence  in  this 
St.  The  Massachusetts  reports  give  a  list  of  114  deaths  in  ten 
in  that  state  alone.  Only  9  of  these  were  proved  to  be  bomi- 
jdaL  There  were  35  suicides  from  arsenic  in  New  York  city  in  one 
(1891)." 
The  following  nonofficial  preparations,  quach  remedies,  end  other 
ibetances  containing  arsenic,  are  taken  from  Mr.  Elyth's  work  on 
Dzicolc^ : — 


Arscniate  of  iron,  containing  33.6  per  cent  of  metallic  arsenic. 
Pilula  Asiatica,  containing  1/12  grain  (6.4  mgm.)  of  arsenious 
id  in  each  pill. 

tDe   Valanguis'  solutio  Solventes  Mineralia,  containing  0.034  per 
nt  AsO. 
Veterinary  arsenical  medicine: 
A  ball  for  worms  containing  1.3  per  cent  arsenious  acid. 
A  cotnmoQ  tonic  ball  containing  from  5  to  10  per  cent  (.324  to 
.G84  gm.)  arsenious  acid. 
An  arsenical  ball  for  improving  horses'  ooats,  containing  2.5  per 
cent  arsenious  acid. 
Linseed  meal  and  treacle  containing  8  grains  (.618  gra.)  of  ar- 
senious acid. 
I  Rat  and  fly  poison,  etc,  arsenical  paste  for  rats,  6  per  cent  arsen- 

ious add. 

Another  rat  poison  containing  46.8  per  cent  while  arsenic. 
Fly  poisons: 

"Papier  moiire"  containing  arsenious  acid. 

Dark  gray  powder  containing  metallic  arsenic  which  has  been 

exposed  some  time  to  the  air. 
Other  mixtures  containing  solution  of  arsenious  acid  of  nncer- 
tain  strength,  sweetened  with  sugar,  treacle,  or  honey;  alsn,  of 
a  mixture  of  arsenious  acid,  trisulphid  of  arsenic,  treacle,  and 
honey. 
Qnaok  and  other  nostrums: 

A  celebrated  arsenical  paste  for  external  use  in  cancer, 

Arsenious  acid 8  per  eent 

Cinnabar. 70  per  cent 

Dragon's  blood 22  per  cent 

Tou  II.  Mm.  Jvt. — 13. 


I  158]  INORGANIC  P0IB0N9.  W 

Frdre  Come's  Cancer  Paste. 

Arsecioua  acid 1  put 

Charcoal 1   put 

Hed  mercmy  aulphid 4   put 

Water. q.  i. 

DavidsoD's  Cancer  Bemedy. 

Anenions   acid  50  ptrk 

Powdered  hemlock   50  parti. 

Pigmects,  etc : 

King's  yellow,  trisulphid  of  arsenic  or  orpiment,  oontaiiu  fran 

10  to  20  per  cent  arsenic  acid. 
Mineral  blue  contains  equal  parts  of  arsenite  of  copper  ud 

potash. 
Emerald  green  (Schweinfart  green)  is  a  cuprio  arsenite  ud 

acetate. 
Scheele's  green  is  a  hydrocuprio  arsenite  ooutaining  53.8  par 
cent  of  arsenious  anhydrid. 
Sheep  washes :    Simply  solutions  of  arsenic  mixed  with  soft  soqs 
potash,  and  soda  ash,  etc. 

Arsenical  soaps ;  Beooor'a  arsenical  soap  contains  30.2  per  cot 
arsenic 

Arsenical  compounds  used  in  fireworks  are  contained  in  the  f(J- 
lowing : 

"Blue  fires" 6        per  cent 

"Green  fires" 14        per  cent 

"Light  green  fires" 1.75  per  cent 

"White  fires" 76  per  cent 

A  highly  interesting  case  of  homicidal  poisoning  with  it  has  been 
reported  by  Dr.  Schiitte.*^  The  wife  of  a  barber,  named  Dombrow- 
sky,  was  suddenly  attacked,  on  the  morning  of  the  11th  of  April,  with 
violent  vomiting  and  purging,  with  pain  and  heat  in  the  epigastrinm, 
and  excessive  thirst  A  physician  was  called  to  visit  her  in  the  even- 
ing, but,  being  ignorant  of  the  cause  of  the  attack,  prescribed  simple 
remedies.  She  had  no  fever,  her  pulse  was  slow  and  soft,  and  the 
abdomen  was  not  tender  upon  pressure.  The  vomiting,  and  espe- 
cially the  purging,  still  continued;  and  although  they  afterwards 
abated,  her  strength  sank  rapidly,  and  she  died  on  the  sixth  day.  On 
the  third  day  after  death  an  examination  of  the  body  was  made. 
There  was  not  found  any  natural  cause  of  death.     Evidence  of  the 

"  CMper*!  TierUIJalurs.  Ost  ISSi. 
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preseaee  of  arseoic  was  obtained  by  the  usnaJ  liquid  tests.  By 
Marsh's  apparatus,  arsenic  was  detected  in  the  fluids  contained  in  the 
stomach;  and  the  amount  obtained  from  this,  and  from  the  snbae- 
<]uent  analysis  of  the  stomach  itself,  was  computed  at  19  grains.  Ad- 
ditional circumstantial  evidence,  which  &ced  the  crime  upon  the  hua- 
band,  was  derived  from  the  examination  of  a  few  particles  of  a  shin- 
ing, black  powder  found  in  the  extreme  end  of  his  pocket,  and  also 
from  the  analysis  of  the  dried,  epilled  contents  of  a  cup  of  sago, 
which,  intending  to  give  to  the  deceased,  he  had  placed  in  the  stove  to 
warm,  but  which  had  been  cracked  by  the  heat.  It  was  also  proved 
conclusively  that  he  had  himself  purchased,  at  several  times,  portions 
of  arsenic  and  of  cobalt,  which  were  found  in  the  house.  This  fact, 
it  may  be  remarked,  was  clearly  brought  home  to  him  by  the  com- 
mendable provision  of  the  Prussian  Code,  which  requires  that  a  per- 
son purchasing  poison  shall  give  a  receipt  therefor  to  the  apothecary, 
containing  his  name,  address,  the  date,  and  also  the  alleged  purpose 
for  which  it  is  required.  These  receipts  were  produced  iipon  the 
trial.  The  prisoner  was  convicted  chiefly  upon  this  and  the  admi- 
rable and  minute  chemical  investigation,  and  sentenced  to  he  beheaded. 

Metallic  arsenic,  when  perfectly  pure,  is  not  poisonous,  but  its  poi- 
wmous  effect  in  the  above  cases  is  explained  by  the  fact  that,  when 
exposed  to  the  action  of  a  moist  atmosphere,  it  becomes  partially  oxi- 
dized and  changed  to  the  form  of  white  arsenic  This  mixture  was 
formerly  much  used  as  a  fly  poison,  under  the  name  of  fly  powder. 
Metallic  arsenic  is  also  partly  oxidized  when  placed  in  water,  the 
white  arsenic  which  is  thus  formed  is  dissolved  in  the  water,  and  this 
solution  has  also  been  used  as  a  fly  poison  under  the  name  of  fly 
water.  The  principal  cases  of  poisoning  by  metallic  arsenic  (with 
tlie  exception  of  the  case  mentioned  above)  have  been  due  to  the 
ingestion  of  these  fly  poisons  by  children. 

The  poison  which  is  generally  known  under  the  name  of  arsenic,  or 
white  arsenic,  is  one  of  the  oxids  of  tlie  metal,  and  has  a  slight  acid 
reaction.  It  is  met  with  in  one  of  two  forms,— either  as  a  white, 
vitreous,  crystalline  substance,  or  as  a  white,  opaque,  and  graindar 
powder.  It  is  sparingly  aolnble  in  cold  water  (about  1  in  500  parta), 
but  is  more  freely  dissolved  by  boiling  water,  which  takes  up  the  acid 
in  about  the  proportion  of  1  of  the  acid  to  10  or  12  of  watcr.*^  Dr. 
Taylor  found,  by  numerous  experiments,  that  a  fluidouncc  of  hot 
water  took  up,  in  cooling  from  the  boiling  point,  nearly  one  grain  and 
a  quarter  of  white  arsenic — aljont  1  part  in  400  of  water;  but  that,  if 
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bailed  for  an  hour  on  the  poison,  and  allowed  to  cool,  the  wator  hold 
diasolved  about  12  grains  to  the  ounce — about  1  part  in  40.  In  some 
experiments  made  by  Schroff  upon  the  aolubili^  of  arsemous  acid,  he 
found  that  1  part  of  the  acid  in  480  of  water,  the  liquid  being  fre- 
quently shaken,  was  not  fully  dissolved  in  fourteen  days.  He  boiled 
1  part  of  arsenic  with  100  of  water,  and  found  that  complete  s-^lulion 
took  place  after  fifteen  minutes'  boiling.'"'  It  is  even  less  soluble  in 
some  liquids  containing  organic  matter.  The  different  stateinemti 
with  regard  to  its  solubility  possibly  depend  upon  the  different  in 
this  respect  between  the  crystalline  and  the  opaque  powder.  Its  Mete 
ia  not,  as  was  formerly  represented,  acid,  but,  on  the  contrary,  it, 
when  at  all  perceptible,  rather  sweetish.  It  is  sometimes  dcacribed 
as  bitter,  usually  rough,  etc.  Aa  a  general  rule,  it  may  be  stated  that 
it  IB  without  taste,  except  when  in  solution,  when  the  taste  perreii^ 
may  be  faint  and  sweetish.  The  sparing  solubility  of  this  substance 
ia  the  cause  of  its  want  of  taste,  and  also  explains  the  fact  that,  in  the 
majority  of  cases  of  poisoning  by  it,  it  is  found  in  larger  or  smaller 
quantity  in  the  matters  vomited,  or  adhering  to  the  mucous  cual  of 
the  stomach.  Its  solubill^  is  increased  by  the  presence  of  an  alkali 
or  an  alkaline  carbonate.  It  is  also  much  more  soluble  in  hydro- 
chloric acid  than  in  water. 

This  poison  gives  rise  to  a  very  large  number  of  cases  of  poisoning, 
criminal  and  suicidal,  aa  well  aa  accidental.  The  number  of  cases 
met  with  in  Europe  has  much  diminished  of  late  years,  on  acconni  of 
the  numerous  restrictions  placed  upon  its  sale  and  purchase  by  law; 
but  in  this  country  arsenic  is  so  largely  used  as  a  prewrvative  for 
hides  and  other  substances,  for  stuffing  birds,  and  in  many  mannfifr 
hires,  that  it  is  a  very  easy  matter  for  any  one  who  desires  it  to  obuia 
possession  of  a  large  amount  of  arsenic  without  any  record  being 
made  of  the  purchase.  This  ease  with  which  it  may  be  obtained,  and 
its  freedom  from  taste,  so  that  it  cannot  be  detected  immediately  upon 
being  taken  into  the  mouth,  render  it  a  favorite  poison  for  the 
criminal. 

In  1854  Dr.  Tachudi  published  an  account  of  the  toxicophagi  of  the 
lower  countries  of  Austria  and  Styria.  These  persons  were  in  the 
daily  habit  of  taking  large  doses  of  arsenic,  with  the  effect  of  improv- 
ing the  freshness  of  their  complexion,  and  becoming  more  active  and 
free  in  respiration.'"  When  this  practice  was  suddenly  discontiD- 
ued,  emaciation   and  gastric   disturbance  ensued.^'     The  accounD 
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jTen  by  TaehudJ  and  Vogt"  have  been  opposed  by  Pereira, 
iristison,  and  otbers, —  especially  Taylor,'"  who  cites  reasons  why 
tbe  fact  of  arsenicophagism,  true  or  false,  can  be  of  no  practical 
lue  to  the  medico-legisL  Prof,  La  Rue'*  gives  an  interesting 
>nat  of  a  man  who  was  in  the  daily  habit  of  eating  and  smok- 
irsenic,  without  producing  any  but  favorable  Bymptoraa.  In 
lie  presence  of  the  profeaaor  he  swallowed  three  grains  of  pure  ar- 
ious  acid,  then  a  minor  dose  woighing  a  grain  and  a  half.  An- 
other half  grain  he  smoked,  mingled  with  his  tobacco,  filling  the  lab- 
oratory with  the  odor  of  garlic  Tbe  next  day  he  swallowed  4  grains 
of  arsenioua  acid,  and  on  the  day  following  was  perfectly  well  and 
from  any  gastric  disturbance.  There  can  be  but  small  doubt 
il  the  arsenic  in  these  cases  of  arsenic  eaters  is  absorbed;  in  fact, 
r.  Maclagan  had  some  urine  of  toxicophagi  collected  and  chemically 
lalyzed,  the  arsenic  being  by  this  means  recovered.'"  The  medico- 
bearings,  however,  of  such  instances  have  a  very  definite  aspect; 
»use  the  habitual  use  of  any  drug — arsenic,  opium,  morphin,  qui- 
OT  any  other  except  hydrate  of  chloral — causes  tbe  consequence 
'  acquiring  tolerance  by  the  gradual  increase  from  a  small,  safe  dose 
that  which,  in  a  person  unaccustomed  to  its  use,  may  bo  a  fatal 
It  results,  therefore,  to  a  simple  question  of  evidence  whether, 
any  given  case  of  doubtful  poisoning,  the  victim  has  by  habit  be- 
,  «!ome  tolerant  of  what  are  ordinarily  considered  fatal  doses. 

It  ifl  pretty  commonly  known  that  grooms  and  horse  dealers  fre- 
quently give  arsenic  in  the  corn,  oats,  or  other  food  to  horses;  this 
practice  increases  the  assimilation  of  food,  and  makes  the  horse 
pltunp,  fat,  and  with  a  brilliant  coaL  They  also  take  a  piece  of  ar- 
aenie  about  the  size  of  a  pea,  tie  it  up  in  a  cloth  rag  with  a  little  oat- 
meal, and  fasten  it  to  a  bit;  tbe  saliva,  dissolving  the  poison  slowly, 
maaista  in  ita  absorption.  Shot  also  contains  a  little  arsenic,  and  abo\tt 
a  half  pound  to  a  pound  of  shot  is  also  administered  to  horses  by 
^ng  it  in  a  bog  to  the  bit  Horses,  accustomed  to  being  dosed  with 
small  amounts  of  arsenic,  lose  their  health  and  good  looks  by  persist- 
ent continuance.  It  is  probable  that  the  arsenic,  by  stimulating  the 
^aods  concerned  in  the  digestion  of  their  food,  increases  their  secre- 
tioBC  by  stimulation  of  the  cells  contained  in  the  glands.  Arsenic  is 
equally  noxious  when  inhaled  in  the  form  of  vapor,  or  applied  exter- 
nally to  a  denuded  surface,  or  upon  the  mucous  membrane  of  tbe 
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ragina  or  rectum,'''^  Ita  effects  are  extremely  rapid  when  it  is  iahated, 
bat  when  it  is  absorbed  from  a  wounded  sarfaoe,  the  sjmptomB  usual- 
ly do  not  occur  so  eoon  as  when  it  is  swallowed.  Being  an  ingredient 
in  moat  of  the  pastes  used  by  cancer  curers  in  the  extirpation  of  acir- 
rhoua  breasts,  it  is  by  this  means  not  unfrequently  introduced  into  the 
system,  and  has  produced  death  with  all  the  symptoms  of  araenical 
poisoning.  Even  the  small  proportion  of  arsenic  which  is  contained 
in  the  stearin  of  some  candles,  has,  when  the  latter  has  been  used  for 
the  purpose  of  dressing  a  blistered  surface,  produced  nausea,  pain  in 
the  stomach,  thirst,  redness  of  the  tongue,  spasms  of  Uie  muscles, 
weakness  and  irregularity  of  the  pulse,  and  death  within  twenty-four 
hours. 

Several  cases  are  quoted  by  Christdson  from  Tod6r£  and  others, 
where  arsenic,  given  by  injection  into  the  rectum,  proved  fatal ;  and, 
introduced  into  the  vagina,  caused  death  in  less  than  twenty-four 
hours.  It  is  said,  moreover,  to  have  produced  violent  symptoms  when 
applied  to  the  unbrolcen  skin,  as  when  used  as  a  depilatory. 

A  case  of  death  from  the  external  application  of  arsenic  to  the  head 
of  a  child  two  years  of  age,  affected  with  porrigo  favosa,  is  related  by 
Dr.  McCready,  of  New  York.  A  woman  obtained  about  half  an 
ounce  of  arsenic,  and,  mixing  it  with  gin,  rubbed  it  well  into  the 
heads  of  several  of  her  children  affected  with  this  diseasa  It  was  fol- 
lowed by  redness  and  swelling  of  the  face;  in  the  child  alluded  to, 
however,  it  produced  diarrhea  and  tenesmus,  with  paralysis  of  the 
lower  extremities,  but  no  signs  of  local  inflanmiation.  The  mother 
stated  that  she  bad,  on  one  previoiis  occasion,  applied  the  arsenic,  and, 
though  the  application  was  followed  by  some  swelling,  this  soon  sub- 
sided, and  the  head  seemed  mnch  better.^*  Dr.  Mitchell,  of  Liver- 
pool, relates  a  case  in  which  characteristic  constitutional  symptoms, 
as  well  as  severe  local  inflammation,  were  produced  by  applying  a 
mixture  of  arsenic  and  soft  soap  to  the  pubes  and  axilla  for  the  pur- 
pose of  destroying  pediculi.^' 

1S9.  Symptonu  of  acute  poisoning. —  For  convenience  of  reference, 
the  following  brief  summary  of  the  usual  symptoms  occurring  in 
aciite  arsenical  poisoning  is  given:  It  will  be  seen  by  the  above  cases 
and  by  the  detailed  reports  given  in  the  Appendix,  that  we  may  divide 
cases  of  acute  poisoning  by  arsenic  into  two  classes,  according  as  death 
takes  place  rapidly  within  a  few  hours,  or,  as  is  most  common,  is  de- 
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lajed  for  twenty  or  more  hours.  In  the  firat  claas  of  cases,  which 
uauall;  occur  after  the  tJiking  of  a  large  amount  of  arsenic  upon  an 
empty  stomach,  the  symptoms  begin  quickly  with  a  burning  sensation 
in  the  throat,  gullet,  and  stomach,  which  is  quickly  followed  by  nau- 
sea and  vomiting.  There  is  great  thirst,  intense  pain  in  the  pit  of  the 
stomach,  soon  foUowed  by  diarrhea  and  painful  discharges  which  are 
usually  watery,  sometimes  resembling  the  rice-wat«r  discharges  of 
cholera,  and  sometimes  they  are  bloody  like  the  discharges  of  dysen- 
tery. There  is  usually  intense  headache;  the  limbs  are  cold;  the 
pulse  becomes  nearly  imperceptible;  prostration  is  very  great;  there 
is  repeated  fainting;  and  no  urine,  or  only  a  very  small  quantity,  is 
passed ;  the  expression  of  the  face  shows  great  anxiety ;  the  lips,  and 
often  the  akin,  become  blue  and  livid;  convulsive  twitchings  of  the 
anus  aud  legs  occur,  and  death  takes  place  within  twenty-four  hours 
after  taking  the  poison,  often  in  from  five  to  ten  hours.  It  ia  this 
form  of  poisoning  which  may  be  mistaken  for  Asiatic  eholera,^-e8- 
pe^^ially  during  an  epidemic  of  that  disease.  The  maiu  points  of 
difference  in  the  symptoms  of  the  two  diseases  are  t)ie  burning  pain 
in  the  throat  and  gullet,  and  the  fact  that  in  arsenical  poisoning  the 
vomiting  takes  place  before  the  purging;  chemical  analysis  of  the 
nrine  passed  during  life  or  of  the  organs  after  death  must,  of  course, 
be  resorted  to  for  confirmation  of  the  diagnosis.  In  very  rare  cases 
of  this  most  acute  form  of  poisoning,  like  that  recorded  by  ilaschka 
(see  Appendix,  §  851),  the  symptoms  assume  the  narcotic  form,  and 
pain,  vomiting,  and  purging  may  be  entirely  or  partially  absent, 
death  taking  place  within  a  few  hours  wHthout  acute  pain. 

The  shortest  fatal  period  in  acute  poisoning  by  arsenic  is  recorded 
by  Taylor  in  the  case  of  a  young  man  who  died  with  tetanic  convul- 
sions in  twenty  minutes  after  the  beginning  of  the  sjTnptoma.  Re- 
oorded  cases  show  no  relationship  between  the  amount  of  poison 
taken,  and  the  rapidity  of  the  symptoms  and  fatal  period,  these  de- 
pending ui)on  other  conditions,  such  as  the  condition  of  the  stomach, 
solubility  of  the  preparation,  etc.  The  period  at  which  death  super- 
venes cannot  be  definitely  stated  with  reference  either  to  these  cases 
or  to  those  of  acute  poisoning.  In  the  latter  it  may  take  place  within 
twenty-four  hours ;  it  may  be  postponed  for  several  weeks  or  months. 
The  average  period  in  twenty-two  cases,  reported  by  Dr.  Geoghegan, 
was  seventy-seven  and  a  half  hours,  the  shortest  was  five  and  a  half 
hours. ^^     Cases  are,  howeser,  known,  in  which  death  has  taken  place 
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within  two  hours  ;*'  and,  in  the  case  above  mentioned,  in  twent;  tmn- 
utea. 

ISO.  Symptoms  of  rabacate  poisoaing. —  In  by  far  the  majority  d 
the  cases  of  arsenical  poisoning,  however,  tbe  progress  of  the  ca« 
is  much  leas  rapid,  the  life  of  the  patient  being  prolonged  in  mvcj 
cases  for  several  days  after  taking  the  poison,  so  that  some  authon 
have  preferred  to  call  this  class  of  cases  subacute,  rather  than  acute. 
In  these  cases  the  vomiting  which  occurs  at  the  beginning  of  the  M- 
tack  is  abundant,  frequent,  and  continues  from  twenty-four  to  thirtj- 
six  or  forty-eight  hours,  when  it  ceases  for  a  short  period,  varying  id 
different  cases;  during  this  remission  there  may  be  no  stomach  symp- 
toms, although  the  sensation  of  heat  in  the  throat  and  gullet,  the  gnai 
weakness,  excessive  thirst,  irregular  action  of  the  heart  and  coldnea 
of  the  limbs  remain,  and  often  also  the  burning  pain  through  the  en- 
tire length  of  the  intestines  with  diarrhea  and  painful  discharges.  In 
some  cases  there  is  so  much  pain  in  the  throat  and  gullet  that  it  ii 
very  difGcult  for  the  patient  to  swallow.  In  a  longer  or  shorter  time, 
according  to  circumstances,  reaction  occurs  and  the  symptoms  return, 
often  with  increased  violence,  without  any  fresh  dose  of  the  poisni 
having  been  administered.  The  abdomen  becomes  swollen  and  reiy 
tender  to  the  touch,  and  the  general  symptoms  resemble  those  men- 
tioned under  the  first  class.  In  some  cases  an  eruption  appears  upon 
the  skin,  this  eruption  varying  in  different  cases ;  sometimes  it  consisli 
of  mere  redness,  at  other  times  of  pimples  which  may  be  filled  with  t 
watery  fiuid  or  with  pus.  In  rare  cases  the  patient  has  jaundice. 
In  this  form  of  poisoning  death  usually  occurs  in  from  two  to  eight 
or  ten  days. 

Those  who  have  partially  recovered  from  the  immediate  effects  of 
arsenical  poisoning,  are,  moreover,  liable  to  the  secondary  effects 
above  referred  to:  salivation,  chronic  intestinal  disorder,  palsy, 
dropsy,  and  an  irritative  fever  soon  prostrate  the  vital  powers;  and  the 
fatal  termination,  although  sometimes  slowly  attained,  is,  in  the  ma- 
jority of  cases,  none  the  less  certain. 

161.  Symptoms  of  chronic  poisoning. —  When,  however,  instead  <rf 
one  dose  sufficient  to  destroy  life,  or  several  doses  at  short  intervals 
capable  of  producing  this  effect,  the  poison  is  given  in  small  portions 
at  comparatively  distant  intervals,  the  symptoms  are  not  so  marked 
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Uieir  enoocssion,  and  are  attended  with  phenomena  difEerent  from 
almad;  described.  The  following  may  serve  as  an  example; 
A  woman  put  daily  into  the  soup  of  her  fellow  servant  a  very  small 
quantity  of  arsenlous  acid  in  powder.  Shortly  after  dinner,  tliis  per- 
son was  seized  with  vomiting,  which  led  to  the  rejection  of  the  food 
and  poison  before  the  latter  had  caused  any  serious  mischief.  As  this 
practice  was  continued  for  about  six  weeks,  the  stomach  grew  exceed- 
ingly irritable ;  there  was  pain  in  the  bowels,  and  the  woman  became 
much  emaciated.  There  was  also  spitting  of  blood,  with  auch  a  de- 
grpe  of  nervous  irritability  that  a  current  of  air  caused  an  attack  of 
flfMUios  and  convulsions.  When  the  patient  found  that  she  could  not 
bear  anything  on  her  stomach,  she  left  the  place  and  passed  two 
mouths  in  the  country.  Her  health  became  gradually  restored  there, 
and  she  returned  to  resume  her  usual  occupations.  The  prisoner,  bow- 
ever,  renewed  her  attempts ;  and,  to  make  sure  of  destroying  her  vic- 
tim, gave  her  one  morning,  in  coffee,  a  strong  dose  of  arsenious  acid 
in  powder;  violent  vomiting  ensued,  and  the  poison  was  expelled  with 
the  breakfast.  Arsenic  was  detected  in  the  vomited  matter,  and  the 
explanation  of  the  cause  of  the  long  previous  illness  became  clear. 
Under  proper  treatment,  the  patient  recovered."*'  Christison  relates 
■  cmae  somewhat  similar,  which,  however,  was  not  so  protracted,  and 
which  terminated  fatally."^  It  was  by  tliis  means,  probably,  that  the 
crime  of  secret  poisoning  was  carried,  in  the  seventeenth  century,  to 
Buch  a  fearful  extent.  The  miserable  woman  who  vended  the  liquid, 
ealled  after  her  "Aqua  Tofana,"  confessed  at  her  death  that  she  had 
dotjoyed  by  it  no  less  than  six  hundred  persons.  It  is  generally  sup- 
posed that  its  active  ingredient  was  arsenious  acid. 

In  the  above  description  of  chronic,  or  by  some  writers  called 
"alow,"  poisoning  by  arsenic,  it  should  be  noted  that  this  is  rather  a 
favorable  method  used  by  persons  having  in  mind  homicidal  or  crim- 
inal poisoning.  The  first  eymptoras  in  such  cases,  to  arouse  tlie  sus- 
picions of  a  physician,  would  be  shown  by  the  smarting  discomfort  of 
the  eyelids  and  eyeballs,  conjunctivitis,  irritation  of  the  membrane 
lining  the  throat  and  nose,  and  a  peculiar  dryness  of  the  tongue  and 
numtb.  In  this  condition  the  tongue  has  a  red,  velvety,  coated  appear- 
ance; the  face  has  a  sallow  and,  sometimes,  jaundiced  color;  the  skin 
is  often  the  seat  of  an  eczematous  eruption.  There  also  may  be  no- 
ticed neuralgic  pains  accompanied  with  a  benumbed  sensation  in  the 
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6ngers,  with,  aometimea,  tingling  of  the  toes  also,  and  the  muwlet  u<' 
sore  on  pressure. 

The  celebrated  Maybrick  case,  in  wbieh  Mrs.  Maybriek  waa  tritJ 
and  convicted  by  tbe  Liverpool  assizes,  1889,  furnishes  an  example  of 
the  above  description  of  chronic  op  slow  poisoning  from  repealed 
doses  of  arsenic  administered  at  intervals  during  fourteen  days.  On 
April  27th,  llr.  Majbrick  was  seized  with  vomiting  after  drinkjng 
a  cup  of  tea ;  this  continued  on  the  following  day,  witJi  foulneas  of  the 
tongue  and  complaints  of  stiffness  of  the  muscles  of  the  legs;  thnc 
days  later,  he  felt  unwell  after  taking  luncheon ;  on  the  three  succeed- 
ing days  he  was  sick,  complaining  of  a  tickling  sensation  in  dw 
throat  ai^companied  with  nausea;  ten  days  after  taking  the  cup  of  In 
first  mentioned,  diarrhea  set  in,  accompanied  with  dryness  and  in- 
flatnniation  of  the  throat,  which,  with  exacerbations,  continued  nitli 
distressing  tenesmus  until,  on  May  lltb,  he  died. 

Among  other  symptoms  observed  in  chronic  poisoning,  there  are 
catarrhal  inflammation  of  tbe  stomach  and  intestines,  of  the  nose,  of 
the  larynx,  and  of  the  bronchi ;  anemia  and  various  eruptioni  of 
the  skin ;  degeneration  of  the  mental  faculties,  paralysis  of  the  lower 
extremities,  amaurosis,  epilepsy,  nephritis,  in£ammation  of  the  liver, 
and  muscular  atrophy, 

162.  Lethal  doie, —  According    to    Taylor,    Wormly,    and    Jlaiiii, 

2  grains  is  the  smallest  fatal  dose  of  white  arsenic,  but  Witthaus  and 
Becker  fail  to  find  "any  record  of  the  clearly  established  death  of  an 
adult  from  a  dose  of  less  than  30  grains  (2  gm.)  of  arsenic  in  the  solid 
form." 

Tardieu  mentions,  very  truly,  that  this  question  loses  it«  import- 
ance in  practice;  for,  in  cases  of  criminal  poisoning  or  of  suicide,  it 
is  very  rare  that  the  dose  of  arsenical  poison  swallowed  does  not  ex- 
ceed the  quantity  necessary  to  cause  death,  and  that  it  does  not  attain 
5  to  10  or  15  grams  (about  75  grains  to  half  an  ounce). 

The  introduction  of  arsenic  into  the  system  by  external  application 
(supra,  §  158)  is  usually  followed  by  the  same  alterations  in  the 
stomach  and  intestines  as  when  it  has  been  brought  into  direct  contact 
with  the  mucous  membrane  of  these  viscera. 

In  medicinal  doses,  the  solution  of  the  oxid  of  arsenic  produces, 
sometimes,  serious  symptoms,  and  cannot  be  increased  without  at 
once  causing  symptoms  of  poisoning.  The  medicinal  dose  is  from 
one  sixteenth  to  one  t^velfth  of  a  grain,  and  half  a  grain  is  sufficient 
to  produce  very  alarming  symptoms.  Physicians  are  accustomed  to 
watcb  the  accession  of  conjunctivitis,  swelling  of  tbe  eyelida,  gB:>- 
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lynia,  and  general  depression,  as  indicatioiiB  of  the  dose  being  too 
t  or  too  frequently  repeated. 
Mr.  BIyth  states  that  the  following  may  be  considered  aa  danger- 
doae-s  of  arsenic : 
2  grains  (0.13  gm.)  for  an  adult. 
30  grains  (1.9  gm.)  for  a  horse. 
10  grains  (0.64  gm.)  for  a  cow. 
yij  to  1  grain  (0.032  to  0.064  gm.)  for  a  dog. 
This  writer  also  states  that  it  has  been  shown  by  Qorup-Beaanez 
at,  if  arsenic  acid  be  mixed  with  earth,  and  plants  grown  in  such 
rth,  they  only  take  up  iofinitesimai  quantities  of  arsenic 
Artificial  manure,  composed  of  superphosphates,    contains    some 
t^  quantities  of  arsenic,  and  it  has  been  stated  that  plants  take  up 
^arsenic  from  such  manure,  which  is  absorbed  into  their  plant  tinsucs. 
Kobert  states  as  the  lethal  dose  15  grains  (1  gm.),  though  he  states, 
that  generally  much  more  is  used.     It  should  not  be  forgotten 
at  there  are  historical  eases  on  record,  where  rectal  injections  of 
.rsenic  have  resulted  in  fatal  absorption  of  the  poison. 
1G3.  Treatment. —  Thorough  washing  out  of  the  stomacli,  and  the 
^ring  of  ferrous  sulphale  in  solution  freshly  prepared,  or  the  ferric 
hydrate  with  magnesia  (arsenic  antidote,  U,  S.  P.): 
Solution  of  ferric  sulphate,  50  cubic  centimeters. 
Ma^esia,  10  grams. 
Water,  a  sufGcient  quantity. 
With  the  directions  (U.  S.  P.)  for  making  this  antidote,  it  is  noted 
"that  the  diluted  solution  of  ferric  sulphate  and  the  mixture  of  mag- 
nesia with  water  should  always  be  kept  (at  tbe  pharmacy)  on  hand, 
»eady  for  immediate  use." 

164.  Action. —  All  visible  forms  of  animalcula  which  live  in  water 
ie-,  if  a  minute  quantity  of  arsenic  is  dissolved  in  it.  Flies,  spiders, 
and  all  insects  die,  if  they  absorb  small  portions  of  arsenic.  In  worms 
or  leeches,  when  touched  with  arsenic  acid,  the  part  which  is  first 
toadwd  perishes  first,  and  life  is  extinguished  in  other  parts;  their 
excretions  are  increased,  and  vermicular  motions,  at  first  lively,  be- 
come languid,  and  death  gradually  takes  place.  Birds,  exposed  to 
e  vapor  of  arsenious  acid,  become  restless,  and  vomit,  and  the 
Hcous  surface  of  the  nose  becomes  moist;  after  which,  the  respira- 
tion becomes  labored,  and  if  again  submitted  to  inhale  the  arsenic 
acid  vapor,  they  will  gradually  die  in  the  course  of  a  few  days.  The 
symptoms,  at  first,  are  loaa  of  appetite,  normal  breathing,  but  unusual 
thirst;  finally,  the  respirations  and  the  heart's  action  are  both  alow, 
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and  death  gradually  takes  place  very  quietly,  without  convnUioiu. 
KsaniiQatioDs  of  the  organs  after  death  show  bloodless  character  ci 
the  brain  and  spinal  cord  with  eochymosea  in  the  lunga.  When  tbe 
arsenic  is  administered  in  solution  or  in  solid  form,  in  a  doae  less  than 
lethal,  the  symptoms  are  languor,  loss  of  appetite,  and  voidance  of 
liquid  excreta  like  verdigris.  After  lethal  doses,  tbe  bird  remains 
quiet;  the  excreta  are  large  and  liquid,  sometimes  bloody;  the  m» 
tions  of  the  pharynx  are  spasmodic ;  the  (Bsophagus  shows  movementi 
of  contraction  from  below  upwards;  there  is  vomiting,  general  trem- 
bling of  the  body,  thirst,  feathers  eject,  labored  respiration.  The  bird 
then  becomes  feeble,  has  convulsions,  and  dies.  All  warm-blooded 
animals,  including  man,  exhibit  similar  symptoms. 

Unlike  the  mineral  acids,  arsenic  does  not  corrode  dead  and  living 
tissues  alike.  Upon  the  former  there  is  scarcely  any  action,  whik 
upon  the  latter  the  irritation  is  so  great  that  inflammatory  phenoment 
appear  at  once,  and  rapidly  destroy  the  functions  of  life  in  tliew 
tissues.  The  skin  appears  like  a  bum,  and  the  mucous  surfaces  be- 
come inflamed.  The  apparent  severity  of  local  action  of  arsenic  does 
not  account  for  the  destruction  of  life,  as  this  latter  effect  will  bf  ei- 
erted  mainly  upon  the  nervous  centers,  the  arrest  of  whose  functiow 
seems  to  cause  death  of  the  whole  body. 

Binz  and  Schultz  state  that  an  animal  may  be  poisoned  by  dropping 
a  solution  of  arsenic  upon  the  extremely  sensitive  surface  of  the  eye 
(oonjunctival  membrane),  and  without  causing  any  serious  local  irri- 
tation, though  a  slight  reddening  may  follow  this  local  application. 
The  destructive  effects  upon  the  internal  organs  of  the  body  will  fol- 
low this  method  of  application,  even  when,  apparently,  no  trace  of  tbe 
arsenic  has  come  directly  in  contact  with  their  structure ;  these  lesions 
are  observed  principally  in  the  stomach.  According  to  these  authors, 
those  organic  structures  or  tissues  of  the  body  which  receive  and  ap- 
propriate oxygeu,  among  which  are  the  glandular  structures,  are  the 
special  seats  of  destructive  action.  The  neutral  salts  are  just  as  poi- 
sonous as  arsenious  acid.  These  authors  believe  that  both  arsenic  and 
phosphorus,  as  well  as  other  reducing  agents,  act  upon  the  cell  growths 
by  discharging  their  atoms  of  oxygen,  and  then  become  changed  into 
chlorids,  and,  in  this  latter  form,  exert  a  corrosive  action  which  de- 
stroys the  cells  and  blood.  As  further  corroboration  of  their  views, 
they  bring  forward  the  fact  that  this  rapid  change  by  o.xidation  lias 
been  proved  in  the  case  of  antimony,  bismuth,  and  vanadium.  The 
cellular  formation  of  the  various  organs  concerned  with  the  maicto- 
nance  of  life  imdergo  a  fatty  degeneration ;  this  converting  of  the  ac- 


-; 


ooHii 

■    let 

■locall 
Vbeen 


[f  161 

tive  cell  formation  into  fat  celb  is  shown  in  all  of  the  important 
organs,  such  as  the  heart,  liver,  and  kidneys.  Biuz^*  has  proposed  a 
theory,  unproved  as  yet,  that  cell  protoplasm  yields  ita  oxygen  to  the 
srwniou3  acid,  converts  it  into  arsenic  acid,  and  then  the  arsenic  acid 
is  again  reduced;  in  consequence  of  this  double  action  due  to  the 
oxidizing  influence  of  arsenious  acid,  these  degenerations  result,  ac- 
oording  to  the  theory. 

165.  Diagnosis. —  The  resemblance  between  the  action  of  arsenic, 
y  and  in  general,  to  the  effect  of  poisoning  from  antimony  has 

been  previously  mentioned.  The  symptomatic  effects  of  the  poisoning 
■re  very  similar.  The  similar  symptoms :  Inflammation  of  the  mu- 
oons  membrane  of  the  mouth,  vomiting  and  purging,  dizziness  and 
prostration,  weakness  of  the  pulse,  muscular  tremors,  pustular  erup- 
tioDS,  cholera-like  and  rice-water  diarrhea.  Differential  symptoms, 
not  particularly  accentuated  for  arsenical  poisoning:  In  antimonial 
poisoning,  headache  and  cyanosis  and  general  paralysis;  in  arsenical 
poisoning,  pain  in  the  limbs  and  less  obstinate  vomiting. 

The  differential  symptoms  between  arsenical  and  antimonial  poi- 
•oning  in  their  chronic  forms  is  rather  more  accentuated ;  for  in- 
stance, conjunctivitis,  amaurosis,  the  dulling  of  the  mental  facilities, 
are  more  evident  in  antimonial  poisoning,  neuralgic  pains  are  more 
prominent  in  arsenical  poisoning.  To  assist  in  the  definite  diagnosis 
as  between  these  two  poisons,  the  chemist  should  be  called  in,  whose 
isolation  of  either  of  these  poisons  would  prove  its  presence, 

166.  Post-mortem  appearances. —  The  principal  reliable  and  toler- 
ably constant  changes  produced  by  arsenic  in  the  healthy  appearance 
of  the  viscera  are  found  in  the  stomach  and  intestines.  The  mucous 
membrane  of  the  stomach  is  usually  of  a  uniform,  deep,  brownish- 
red  color,  sometimes  it  is  ecchymosed  in  patches,  and  at  others  there 
■re  spots  or  streata  of  effused  blood.  These  often  have  the  ap'  ear- 
ance  of  cnisis,  and,  being  of  a  blackish  color,  are  not  unfrequently 
mistaken  for  gangrenous  patches,  and  the  slight  depression  under 
tfaom  for  ulceration.  But  neither  ulceration  nor  gangrene  is  an  onli- 
nary  result  of  simple  arsenical  poisoning;  if  found,  these  are  probibly 
merely  concomitant  lesions,  dependent  upon  other  causes.*'     PerTora- 

on  is  exceedingly  rare.     Orfila  says  that  be  has  never  observed  it.*' 


In  the  Lsnort  for  8*pt.    18>13.   it   is  ivrntprt  on'""'"H''  throiifr'i  whirh  unme  of 
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Int   prrvrvHtion.     Abont  the  miHdli>  of  "Mud.  U'jf.  Vol.  111.  330. 
the  Bmall  Intcatine  wm  found  k  imail  ut- 


Tbf  ="a-cc«  =e=-Tnze  2*  t^sc  frw^crij  fwfjleii  and  tfaidcened,  pot 
t^^-y  iz.  '■^■='  ttLr3  i  f^3^:i-i  ar^%Am>ce.  and  its  strnctme  u  mm ' 
fr^i-^fK:.^^  Ltj'itaif'i  zlo.  xTitzifL  vvinf  possiUy  to  a  cfaemicil 
vd-..<.  ztTTB'it^z.  zx  im^^:  kz>£  ze  allicziiii.  The  powder,  if  the  pu- 
»c  ^Ai  flee-  z^^^  ii  til?  f  :?=.  L*  of-ei:  loond  imbedded  between  fte 
i'n.-ii  -:■:  ^  =.'^?:'::i  ziF^tr^ize.  ami  ?>:<9eZ7'  adherent  to  it  in  brilliuu 
p*:-;:.  J.  or  i::  1^:1?  iz>i  iiij  :a:«aea.  Tie  manen  contained  ia  die 
?;.:-e:i«.  «*  ^Ti-i^^-Ij  ^:,:  -iHiiiie  in  ehan«ier  to  be  eniimental, 
szc*  -^  ir^<^:-c.  ■:■:  ■iir-'^'K.T  Jic^-ia.  and  of  the  many  so-called  Mti- 
<{•:'«;:  ■Kix^  LiTB  ':^^>:  £iT=c.  ic  =>:«;  case^  natnrallj  destrojB  the  pi>i- 

Iz.  ii-ii-^-;-  :■:■  -jiew  ---«— t-^-.--^  appvazances  in  the  stomach  and 
icvtEtiijES  c.  tfises  vi  ^■nte  t*'-'*''*^'"^.  evidences  of  the  iiritaDt  action 
r.-i  "i't  arsecio  »r^  foc::-i  iz  -z^ber  z»:-Ta-yrs  of  ibe  body, — especiallv  in 
tt«  ki<ic«y£.  vrk'h  a;«  irrit^w^i  c-y  tbe  poiimi  as  it  passes  throngh 
thesL,  a=<i.  in  9:4&e  n=er,  this  ini:an(«  leaehea  sod)  an  extent  thit 
thei*  otgar^  are  fi-on-i  miwt  «>:::«e?:ed. 

Dr.  Hans  Schiiia^s.  to  Tt:>:<ee  tex;  boc^  on  pathology  \ce  have  pieri- 
oosly  reftrr^d  in  o^:r  opening  diapvr,  sute«:  "Arsenic  (arsenitnu 
acid)  make?  more  in'iesje  lesions  of  the  stomaeh  and  intestines  tbu 
phospboms,  and  t&e$«  are  apt  to  be  bemorTfaagie.  Ab  after  phos- 
phomi.  peptic  nicer*  may  be  observed.  In  the  Uoody  mncna  cm  the 
Etc-macb  n-alls.  and  in  the  slt^rs  white  crystalline  (octahedral)  de- 
posits of  aRenic:  and,  on  isnition.  the  odor  of  garlic  is  erolved.  The 
eastric  effects  of  the  p'l'isc-n  are  very  rariable.  The  general  effefts 
are  the  same  as  for  phosphoros :  and.  after  the  poison  has  wholly  dis- 
appeared from  the  alimentary  canal,  it  may  be  recovered  chemicallT 
from  the  liver,  kidneys,  and  bones.  The  cadaver  resists  pntrefaction, 
and.  long  after  burial,  may  be  foond  mommified.'*  In  many  cases  the 
anatomical  condition,  after  poisoning  by  arsenic,  resembles  that  of  Asi- 
atic cholera,  with  rice-water  discbaife.  marked  enteritis,  and  swelling 
of  the  follicles,  so  that  during  an  epidemic  the  two  are  liable  to  he 
(^tnfu-^d.  A  condition,  similar  to  acnte,  yellow  atrophy  of  the  liver, 
follows  pbosphoms  and  arsenical  poisoning.  The  essential  element 
ir.  fatty  degeneration.  Since  death  occurs  earlier  than  with  acute,  yel- 
low atrophy  (in  disease),  often  in  a  few  seconds,  and,  at  the  longest 

"  A   cau  lo  reported  bv  Mrdieal  Es-  kidnvTi,  Mid  tfrieea.    lUi  nwdieal  a- 

aminfrr   Holt,  ot  »  perMm  who  died  on  unmer  report!  tint  the  abdomiiial  wklli 

the  10th  of  Aug.   ISST,  and  whow  body  in   this   e««e   wera   "like   parchmait  or 

wa*  exhumed  Jan.  11.  18S8.  and  the  t»-  lotber." 
%\l**  examined  by  ■  chemitt;   be  found 
araenie   in   the   region   of   the  atomach. 


ARSENIC. 


[i   160 


the  end  of  a  few  days,  the  liver  may  be  studied  in  an  early  stage, 
hen  there  is  no  removal  of  the  degenerated  tisaues,  but  when  excea- 
ive  fst^  changes  are  l>egiiiniiig  the  proeeas.     The  liver  ia  large, 
teric,  soft,  and  friable.     If  deiith  ia  delayed  for  a  time,  the  condition 
produces  that  of  yellow  atrophy.     In  all  three  conditiona  the  heart, 
ki<lneys,  and  the  epithelium  of  the  alimentary  tract  auffer  albumi- 
and  fatty  degeneration.    With  the  poiaona  mentioned  the  striated 
muscles  present  the  same  change." 

Attention  has  already  been  directed  to  cases  of  acute  and  subacute 
Mtal  poisoning  by  arsenic  {supraj  §159).  In  these  caaes  the  or- 
na  concerned  in  the  maintenance  of  animal  or  organic  life, — eapeci- 
lly  the  liver,  kidneys,  heart,  and  glands  of  the  atomach, — undergo  a 
rious  anatomical  change,  in  which  the  proper,  healthy  cells,  which 
esaential  to  the  functional  activity  of  these  organs,  aaaume  a  relro- 
,de  change  or  degeneration  of  atnictiire,  whereby  they  ccaae  to  he 
ve.  Consequenllv,  the  natural  organic  functions  cease,  and  life  ia 
rrest»d.  The  post-mortem  appearances  in  many  of  these  cases  can 
only  be  estimated  or  understood  by  a  microscopical  examination ;  this 
will  sho>w  to  an  experienced  eye  that  the  cell  growth  haa  been  replaced 
by  degenerated  or  fatty  tissue,  the  cells  themselves  being  diminished 
in  number  or  entirely  absent.  That  this  fatty  degeneration  may  oc- 
iir  in  an  organ  aa  the  result  of  disease,  and  not  the  consequence  of 
ical  or  other  poisoning,  is  well  known  tn  the  medical  profeasiou. 
and  yet,  as  may  be  learned  by  reference  to  a  previoua  paragraph,  an 
experienced  patlinlngist  can  almost  always,  by  poat-mortem  ohserva- 
liini,  determine  whether  the  lesion  be  the  consequence  of  disease  or 
|ioi«oning.  Moreover,  the  chemical  examination  can  settle  positively 
«ny  donbt  which  may  arise.  These  remarks  apply  with  eqnal  force 
to  the  subacute  poisoning  by  phosphorous,  ammonia,  antimony,  or 
other  poisons  producing  similar  post-mortem  appearances,  which  have 
been  above  described. 

There  are  recorded  a  few  cases  of  post-mortem  perforations  of  the 
walU  of  the  stomach,  but  tliese  are  very  exceptional.  There  has  also 
been  obeerred  a  staining  of  the  siirfucc  nf  the  liver  and  of  the  omen- 
tmn.  And  one  case  is  reported  bv  Jturray.**  where  the  stain  occurred 
in  the  left  side  of  the  heart  on  the  endocardium,  a  bright,  yellow  stjiiii 
deposited  over  a  third  of  ita  area :  this  deposit  was  proved  hy  analy-is 
to  be  the  yellow  sulphid  of  arsenic.  Yellow  stains  have  been  ohter^ed, 
rIso,  in  the  intestines  of  bodies  exhumed  after  arsenical  poisoning. 
is  may  be  either  from  the  bile  pigments  or  the  formation  of  the 
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::»fi&^  flcctaa  viA  tlie  gastrie  mo- 
f  :t  :r«  ;?a:9^  jrss  a«xd  abowe,  vithont  uy 
wjfT-*  '--f  '.z.-fjJTT.rr.fZ'-j:-  'S^'i-riiti.aat.  n  t  fBe«l  mle.  die  inflammk' 
V^rr  M'^r^ATiz/xs  wiH  bt  f'.--=>i  Oei^kTed  hi  proporDcm  to  the  pro- 
trv^'.'.'iTi  'A  '^J:  r*si.  In  a  ose  i«pc-r:M  W  Dr.  Lethebr,  the  atonudi 
mu  '//  a  r*>  ol'JT.  i:T2=.^^r  rtpc-ra  the  eaae  of  a  girl  in  wbow 
jAfmi»':h  anoxic  >-&{  found,  and  yvt  Deiiher  in  it  nor  in  the  intestinei 
wax  ii^ifs  a  trace  of  inflammation.**  Orfila,  in  his  vrnk  npon  Irgal 
tttt^A'iritiH,  MTg;  "The  exi^tecoe  or  nonexi^tenee  of  cadaveric  leuoni^ 
t>i«  *!XtMtt  *nii  tf-at  of  tlie<e  alterations,  can  nener  enable  na  to  afiuiB 
Hmt  \i'i\'*imJifL  has  taken  place,  bat  can  onlv  serve  to  eorrohorato  the 
Mifn-hnvinn  'Iraw'n  from  the  evmptoms,  and  the  chemical  examination 
lit  thf!  KtK^iwtf!^  matters."  These  remarks  ate  confirmed  by  ohserra- 
ti'/fi«  'if  Marc  and  Cuaus-'der.  The  ioflammatoiy  appearances  seldom 
*!tUftiil  fiirlh';r  than  the  dtiodennm,  althoa^  sometimes  the  small  in- 
t^TNtirii  and  thf,  return  exhibit  evidence  of  inflammation.  In  general, 
th'tf!  nr^  n"  "th'-r  poHt-mortem  changes  at  all  characteristie  of  tiiis 
inifU:  "f  <I<!filh.    The  blood  is  said  to  be  often  sjtv.j>j  in  oonsistenoa. 

"  f>p  Tarlor  rm-nrdN  two  mruMi,  In  on«  nfter  taking  the  potion;  Bsd  ia  tkt  <tk- 
itf  wlili'ti  irlivrnllfin  of  th*  Ntnmiich  wis   er  in  t«n. 
■MM,   w)i«fi   tlittth  oreuntd   five  houn 
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'  The  facta  relative  to  the  effect  of  arsenic  upon  the  putrefactive  pro- 
are  of  a  very  contradictory  character.  A  number  of  cases  ape 
qooted  by  Dr.  Cliristison,  which  appear  to  prove  a  remarkable  anti- 
septic proper^  in  arsenic,  by  which  not  only  the  digestive  organs, 
but  the  whole  body,  have  been  preserved  from  the  ordinary  changes 
of  putrefaction.  There  is  no  doubt  of  the  preservative  quality  of  iin 
arsenical  solution  over  organic  textures  placed  and  kept  in  it,  and  the 
«xperin)cnt3  made  by  Klenck  upon  dogs  seem  to  show  that  in  cases  of 
poisoning,  also,  this  property  may  be  witnessed.  This  physician  poi- 
soned dogs  with  arsenic,  and  left  them  for  two  months,  sometimes 
baried  in  a  damp  cellar,  and  sometimes  unburied  in  the  same  place ; 
the  flesh  and  alimentary  canal  were  red  and  fresh,  as  if  pickled,  at  the 
ead  of  this  time.  Dr.  Eelch,  of  Konigsberg,  buried  the  internal  or- 
gans of  a  man  who  had  died  of  arsenic,  and  whose  body  had  remained 
without  burial  till  the  external  parts  had  begun  to  decay,  and,  on  ex- 
amining  the  stomach  and  intestines  five  months  after,  he  found  that 
the  hamper  in  which  they  were  contained  was  very  rotten,  but  that 
they  had  a  peculiar  smelt,  quite  different  from  that  of  putrid  bowels, 
were  not  yet  acted  on  hy  putrefaction,  but  were  as  fresh  as  when  first 
taken  from  the  body,  and  might  have  served  for  the  purpose  of  ana- 
tomical specimens.  The  body  of  Chapman,  supposed  to  have  been 
poisoned  by  Mina,  was  disinterred  two  months  after  death.  The  face 
was  livid  and  putrid,  but  the  odor  of  the  corpse  was  not  offensive.  The 
abdomen  was  of  a  pale-white  color,  and  Dr.  Hopkinaon,  on  cutting 
into  it,  was  struck  with  its  firmness  and  resistance.  When  the  stom- 
adi  was  opened,  a  very  peculiar  smell  was  perceived,  which  he  corn- 
pane  to  that  of  pickled  herring.  The  !«ame  remark  was  made  by  other 
nedkal  witnesses.*"  The  intestines  were  entirely  empty,  of  a  pale 
«olor,  and,  apparently,  rather  disposed  to  dry  than  to  putrefy.  In  a 
case  communicated  by  Dr.  Traill  to  Dr.  Christiaon,  the  body  of  a  cap- 
Jlin  of  a  vessel  was  disinterred  five  months  after  death.  The  face  and 
Bbck  were  swollen,  black,  and  decayed,  but  the  rest  of  the  body  was 
quite  free  from  the  usual  signs  of  putrefaction.  The  skin  was  white 
and  firm,  the  muBcles  fresh,  the  lungs  crepitating,  the  liver  and  spleen 
■niicb  shriveled,  the  stomach  and  intestines  entire  throughout  their 
whole  extent,  and  capable  of  being  handled  freely  without  injury.  In 
tfii«  instance  the  co^  contained  water,  owing  to  ita  having  lain  in  a 
sandy  soil  resting  on  clay.    The  remarkable  preservation  of  the  body 


'!■  tw«  ODSM  of  piriBoning  bj  sr»RDic, 
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of  B  woman,  supposed  to  have  been  poisoned  hj  arsenic,  for  newlj 
fourteen  years  after  her  death,  led  to  its  disinterment,  the  indiotmcnt 
and  trial  of  her  husband.    Araenic  was  found  in  the  body.*' 

On  the  other  hand,  Dr.  Genghegan  has  obBerved  examples  both  of 
very  tardy  and  of  very  rapid  decomposition  in  cases  of  arsenical  pdi- 
aoning.**  It  would  not  be  difficult,  also,  to  find  many  cases  in  whldi, 
although  death  haa  resulted  from  other  causes,  the  body  has  been  u 
remarkably  preserved  as  in  those  where  arsenic  was  the  cause  of  it 
We  have  elsewhere  enumerated  the  various  causes  which  will  reuri 
putrefaction,  as  the  dryness  of  the  soil,  and  the  depth  at  which  the 
body  has  been  interred,  as  well  as  individual  peculiarities,  which  <lo 
not  always  admit  of  explanation.  We  may  quote  here  an  obserradMi 
which  will  show  that,  even  under  the  most  favorable  circum^lanoo 
for  decomposition,  this  process  may  proceed  very  alowly.  This  is  i 
case  communicated  by  Dr.  Routier,  of  Araiens,  to  Orfila,  in  which  in 
old  woman  was  destroyed  by  a  blow  upon  the  head  with  an  as.  Thii 
was  in  tlie  middle  of  summer.  The  body  lay  buried  in  the  clsyev  mil 
of  a  cellar  betn'een  eight  and  nine  months.  At  the  end  of  this  time, 
a  judicial  inquest  was  held.  The  skin  was  perfect,  tlie  muscles  firm, 
red,  and  distinct,  the  cerebrum  was  like  that  of  a  fresh  corpse,  and 
possessod  its  natural  firmness  and  proper  odor.  The  viscera  of  tlie 
chest  and  abdomen  were  perfectly  well  preserved  ;  and  in  the  stiMnaiJi, 
which  presented  no  signs  of  inflammation  or  other  disease,  n  thidc 
fluid  was  found,  in  which  tlie  remains  of  articles  of  food  were  diatinct- 
ly  recognized.*"  The  fact  of  the  remarkable  preservation  of  the  brain. 
in  this  case,  is  also  of  some  importance;  for  it  is  well  known  that 
usually  it  putrefies  rapidly,  and  because,  also,  of  a  case,  lalrly  re- 
ported by  M.  Dieu,  where  the  body  of  a  man,  poisoned  by  arsenic,  waa 
disinterred  after  the  lapse  of  two  and  a  half  years,  the  comparsUva 
integrity  of  the  brain  being  attributed  to  the  preseri-ative  powers  of 
rfais  substance. 

In  a  summary  furnished  by  Tidy,"*  it  is  asserted  "that  arsenic, 
antimony,  chlorid  of  zinc,  also  chloroform,  phosphorus,  and  stryohnin, 
when  they  are  actually  the  canse  of  death,  usually  retard  deoomposi- 
tinn.  In  arsenical  poisoning,  putrefaction  ordinarily  commences  ts 
usual,  but  seems  to  stop  after  it  has  commenced,  then  a  process  very 
similar  to  mummification  begins."     And  again,**  "thus  arsenic  acU 

"WebstM.   Boston    Mfni.    and    Burg.        "LcRnl  Medicine,  Phil«.  1882,  p.  91. 
Jour.  Vol.  XXXIX.  p.  489.  -tbid.  p,  lOfi. 

"Dub.  Quart,  Jour.  Feb.  1861. 

■■  OrfllB,  TraiU  de  Med.  L«g.  i^ae  cd. 
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commonly  (but  by  no  meana  necessarily)  as  a  preservative  agent,  80 
that  in  a  ease  of  arsenical  poisoning,  a  fairly  accurate  opinion  may 
sometimes  be  formed  as  to  the  condition  of  the  mucous  membiane, 
after  a  lapse  of  even  tiree  or  four  weeks," 

Hence  the  medical  witneas  cannot  be  authorized  to  assert  that,  be- 
cause the  body  has  resisted  more  or  less  completely  the  progress  of 
putrefaction,  this  preBorvation  is  due  to  arsenic,  since  it  may  be  really 
attributable  to  other  causes.  One  cause  of  the  discrepancy  in  the  ob- 
servations upon  this  point  undoubtedly  lies  in  the  variable  time  occu- 
pied by  the  poison  in  producing  its  fatal  effect,  and  the  nature  of 
some  of  the  symptoma.  It  is  reasonable  to  suppose,  and  observation 
also  has  shown,  that,  if  death  has  resulted  from  the  ingestion  of  the 
poison  at  repeated  intervals,  in  small  doses,  or  not  until  eevcTal  days 
have  elapsed,  the  arsenic  has  been  diaeeminated  tlirougb  the  syst  in, 
aud  may  thus  exercise  a  more  complete  antis'ptic  influence  in  the 
dead  body.  If,  again,  the  person  has  died  within  a  short  ri'  d  after 
taking  the  poison,  and  after  abundant  and  repeated  vi'tuitiiig  and 
purging,  we  may  be  right  in  anticipating  that,  idtliou^h  the  violent 
action  of  the  poison  has  been  the  cause  of  death,  little  or  none  will 
h&Tfl  remained  in  the  body.  Hence,  in  the  latter  case,  putrefaction 
will  probably  pursue  its  ordinary  course.  Thne.  in  a  case  examined 
by  Dr.  Geogliegan,  of  a  person  who  died  sixteen  days  aftiT  taking  a 
large  dose  of  arsenic  by  mistake,  no  trace  of  the  poison  ci>nld  be  found 
in  any  part  of  the  body. 

187.  Embalming  finida. —  (On  imbibition.)  Embalming  fluids  usu- 
ally contain  arsenic,  as  well  as  other  poisonous  articles,  and  interpose 
a  serious  question  as  to  the  discovery  and  isolation  of  arsenic  in  a 
suspected  case  of  poisoning.  In  the  trial  of  Sarah  Jane  Robinson 
this  became  an  important  point  in  the  defense.  We  have  previously 
referred  to  this  trial  and  the  official  report  of  the  testimony  (see  page 
31).  Among  tlie  first  of  her  supposed  victims  was  her  sister,  who  died 
on  the  26th  day  of  Febrnary,  1885,  and  for  whose  death  no  hill  of  in- 
dictment was  presented.  Before  the  body  was  cooled,  it  was  given  in 
charge  of  the  undertaker,  who  found  tlie  corpse  distended  with  gaa  to 
«uch  an  extent  that  he  tapped  the  abdominal  wall  to  let  off  the  gas;  as 
the  swelling  went  down,  he  injected  considerably  leas  than  a  pint  of 
embalming  fluid;  he  admitted  that  most  embalming  fluids  contain 
arsenic.  It  is  interesting  to  note,  in  this  connection,  the  testimony  of 
lie  chemical  experts.  Prof.  Hills  could  not  be  made  to  say,  in  bis 
testimony,  that,  in  an  embalmed  body,  the  presence  of  arsenic,  when 
found}  was  indicative  of  having  been   administered   before  death. 
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While,  per  contra.  Prof.  Wood  testified  that  on  account  of  ita  uneqnil 
distribution  throughout  the  various  tissues  of  the  body,  it  might  be  is- 
ferred  that  the  arsenic  recovered  from  an  embalmed  body  was  injected 
post-mortem ;  and  that,  if  the  amount  of  arsenic  found  in  the  bodj  m 
uniformly  distributed  throughout  its  organs,  the  infen-ence  mi^t  It 
drawn  that  the  poison  was  received  and  absorbed  before  death,  h 
other  words,  the  effect  of  embalming  would  be  distribution  by  a  alow 
and  unequal  diffusion  after  death,  when  injected  into  a  dead  bod;; 
while,  if  administered  during  life,  it  would  pas3  into  the  tissues  of 
the  oi^ana  by  the  living  processes  of  absorption. 

It  has  sometimes  been  contended  in  trials  that  a  buried  body  mij 
imbibe  arsenic  from  the  surrounding  arsenical  soil  in  a  cemetery  of 
graveyard ;  when  arsenic  is  found  in  such  soil,  it  is  always  in  &□  in- 
soluble form  combined  with  iron,  as  arsenical  iron  pyrites.  la  hii 
testimony  before  the  court  at  the  above  Robinson  trial.  Prof.  Eilh 
gave  bis  opinion  that,  from  recent  observations,  bodies  lying  in  arsen- 
ical soil  do  not  imbibe  arsenic  in  their  dead  tissues.  Where  bodia 
are  exhumed  for  chemical  examination  for  arsenic,  it  in  always  ad- 
visable to  collect  samples  of  the  soil  surrounding  the  corpse,  for  the 
purpose  of  analysis. 

168.  Chronic  poisoning  from  absorption  in  factories,  wall  papcn 
pigments,  cloth  textures,  etc.,  where  arsenic  ia  used. — ■  Chronic  poisun- 
ing  is  caused  by  the  absorption  of  small  amounts  of  arsenic,  continoed 
for  a  long  period.  This  is  sometimes  due  to  taking  some  preparation 
of  arsenic  as  a  medicine,  but  far  more  frequently  by  its  use  as  a  pig- 
ment in  ornamenting  articles  of  household  use,  such  as  wall  paper, 
articles  of  clothing,  toys,  water-color  paints,  wrapping  and  other 
papers,  and  sometimes,  even,  it  accidentally  gets  into  articles  of  food 
and  drink,  such  as  confectionery  and  wines  or  syrups.  The  principtl 
preparations  of  arsenic  which  are  the  sources  of  this  form  of  poison- 
ing are  the  arsenites  of  copper,  the  two  sulpbids  of  arsenic,  and  arsen- 
ical anilins.  The  persona  most  liable  to  this  form  of  poisoning  in 
workmen  engaged  in  various  manufactures  in  which  these  pigment! 
are  used, — especially  wall  paper  and  artificial  flowers, — and  ihose 
whose  occupation  ia  to  place  these  papers  on  the  wall.  Two  caaea,  om 
of  which  was  fatal,  are  reported  by  Hoffmann  and  Ludwig.**  A 
woman  sixty-three  years  of  age,  and  her  daughter  twenty-two  jean 
of  age,  were  engaged  in  making  crosses  from  artificial  moss  and  fiow- 
ers,  a  very  large  number  being  made  during  the  few  weeka  before  AH 
Souls'  Day.     The  first  year  both  were  poisoned,  but  the  poiaoning 

"Wien.  Med,  Jahrb.  IBTT,  p.  501. 
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was  only  temporary;  on  the  secund,  however,  the  symptoms  were  very 
severe,  the  daughter  recovering  after  several  months,  but  the  mother 
died.  After  death,  extreme  fatty  degeneration  of  the  liver,  kidneys, 
heart,  and  muscles  was  found,  and  chemical  analysis  showed  the  pres- 
ence of  arsenic  in  all  of  the  tissues  except  the  bones,  the  largest 
amount  being  found  in  the  brain  and  liver.  The  source  of  the  poison- 
ing waa  traced  to  the  arsenical  fuchsin  used  for  coloring  the  artificial 
flowers;  of  six  difierent  kinds  of  fucbain  found  in  the  shops,  only  one 
was  found  free  from  arsenic 

It  is  not  usual  for  a  workman  to  be  employed  so  continuously  with 
arsenical  pigments  that  a  directly  fatal  result  ensues;  he  usually  suf- 
fers only  with  a  more  or  less  severe  irritation  of  the  akin  and  mucous 
membranes  with  which  the  pigment  comes  in  contact,  such  as  inflam- 
mation of  the  nose  (coryza)  and  eyes  (conjunctivitis)  ;  if  much  of  Uie 
dust  gets  into  the  mouth,  there  is  usually  a  sore  throat  and,  perhaps, 
some  irritation  of  the  stomach,  which  is  quite  certain  to  occur  if  the 
exposure  be  long  continued.  Those  portions  of  the  skin  which  are 
habitually  moist  with  perspiration,  as  in  the  folds  of  the  groin,  about 
the  scrotum,  and  in  the  armpits,  are  especially  apt  to  be  inflamed;  or, 
if  any  portion  of  the  skin  be  kept  moistened  or  continually  exposed  to 
the  action  of  the  arsenical  pigment  for  some  time,  it  will  become  in- 
flamed and  covered  with  an  eruption.  If  the  exposure  be  continued 
sufficiently  long,  there  will  follow,  next,  evidences  of  irritation  of  the 
stomach  and  intestines,  as  shown  by  more  or  less  dyspepsia,  loss  of 
appetite,  perhaps  nausea  and  vomiting,  and  looseness  of  the  bowels; 
still  later,  various  nervous  symptoms  appear,  consisting  chiefly  of 
neuralgic  pains  in  various  portions  of  the  body,  and  often  more  or 
less  hysteria. 

The  number  of  sources  of  this  form  of  poisoning  is  very  great,  but 
the  source  of  the  greatest  number  of  cases  is  the  use  of  arsenical  pig- 
ments in  wall  paper;  persons  occupying  rooms,  the  walls  of  which  are 
covered  with  such  paper,  being  liable  to  symptoms  very  similar  to 
those  above  described  in  the  case  of  workmen;  hut  often,  especially 
in  the  case  of  women  and  children,  who  are  almost  constantly  exposed 
to  the  action  of  such  paper,  symptoms  of  poisoning  are  more  apt  to 
occur  than  in  men,  or  in  workmen  engaged  in  the  manufacture  of  such 
paper  {unless  the  amount  of  arsenic  is  very  large),  both  on  account 
of  the  greater  susceptibility  of  women  and  children  to  its  influence, 
and  on  account  of  the  greater  constancy  of  the  exposure, — especially 
in  chambers  badly  ventilated  or  used  for  sleeping  apartments.  For- 
■ly,  only  green  papers  were  suspected  to  contain  arsenic,  it  being 
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in  the  form  of  one  of  the  compounda  of  copper  and  arsenic,  but  of 
late  years,  probably  owing  largely  to  the  popular  suspicion  in  rt^rd 
to  bright  green  papers,  the  number  of  arsenical  greens  has  diroiniaheJ, 
and  we  find  a  very  large  number  of  arsenical  reds,  pinks,  broivu.*,  lui 
blues;  in  fact,  nothing  whatever  in  regard  to  the  arsenical  or  non- 
arsenical  nature  of  a  wall  paper  can  be  inferred  from  its  color.  The 
amount  of  arsenic  which  some  wall  papers  contain  is  very  large,  virr- 
ing  from  a  mere  trace  to  30  or  40  grains  to  the  square  foot  lu  one 
case  of  red-colored  wall  paper,  the  color  contained  2.49  per  cent  of 
arsenic.  The  number  of  authentic  records  of  cases  of  chronie  poiaai- 
ing  from  this  source,  some  of  which  have  proved  fatal,*'  is  bo  freit 
that  there  can  be  no  possible  doubt  about  it 

In  one  case  of  illness  traced  to  poisoning  by  arsenical  wall  papers,*" 
from  a  careful  analysis  of  excreta  from  the  patient,  and  dust  from 
the  bedroom,  which  was  decorated  with  arsenical  paper,  the  followisi 
results  were  obtained : — 

Wlilte  arspDlc.  8cliMle'a  gnta. 
lOD  grains  of  dust  from  top  of  wardrobe  eoDtained     0.2  JG 

100      '•         "  "      Bame  room 0.14  .M 

ExpfcLoratioD  frOm  patietit tfsAe  trace 

48  ounces  of  patient's  urine 0.E0  .50 

The  next  most  common  sources  of  this  form  of  poisoning  are  arti- 
cles of  dress,  such  as  artificial  fiowers  and  cloth  used  for  dresses;  in 
artificial  flowers,  both  the  green  leaves  may  be  highly  arsenical  from 
the  presence  of  Paris  green,  and  the  flowers,  from  the  preaence  of 
arsenical  fuchain,  aa  in  the  cases  mentioned  above.  A  lady  was  proe- 
trated  with  severe  symptoms  of  arsenical  poisoning  by  wearing  a  drflB 
made  from  a  fabric  which  contained  about  one  half  a  grain  of  arsenic 
to  the  square  foot  (0.291  gm.  per  square  meter)  ;  this  was  a  specimen 
of  cloth,  known  in  the  shops  as  "foulard  cambric,"  of  dark  and 
blue  stripes.  A  specimen  of  garnet  woolen  brocade,  which  wa* 
tended  for  use  as  a  bed-hanging  for  an  infant's  bed,  was  found  highly 
arsenical.  The  most  numerous  cases  recorded  of  articles  of  drew 
being  the  source  of  chronic  arsenical  poisoning  are  due  to  gran 
tarlatan,  which  has  produced  severe  symptoms  in  a  large  number  of 
cases.  The  way  in  which  arsenic  may  get  into  cloth  may  be  seen  by 
a  glance  at  the  following  recipes: — "' 

"See   Med.  Times   and   Oasetto,   May       "Dvping  and   Calico  Printing  by  tbf 
3,  1802,  nnd  Appendix.  Iat«  I>r.  F.  Cmee  Calvert,  F.  R.  8.,  J.  C 

-Brit.  Med.  Jour.  June  81,  1ST3.  S.,  1876.  p.  73. 


L 


ARSENIC  in  UYES. 


LI   lUtt 


Ifordsnt  for  madder  purple. — - 
"For  light  purple : 

1  gallon  of  aeetitte  of  iron  at  IV^"  T. 
3  gallons  of  purple  oaaiatant  liquor. 
3  gullons  of  water. 
18  pouuds  roasted  fariua. 
This  solution  is  ready  for  uao  after  atraioin^ 
"For  dark  purple: 

7  gallons  acetate  of  iron  at  2i^°  T. 
^  gallon  purple  assistaiit  liquor. 
3  pounds  flour. 
**The  purple  aasistaut  liquor  is  made  as  follows: 
1st.   100  gallons  of  wood  acid. 

9  pounds  yellow  prussiate  of  potash  are  dissolved  in  the 

wood  acid. 
3  gallons  of  sulphate  of  lead  precipitate;  made  by  dis- 
solving acetate  of  lead  in  water,  precipitatiug  with 
sulphuric  acid,  and  allowing  the  sulphate  of  lead  to 
subside. 
Sd.     50  pounds  carbonate  of  soda  dissolved   in   S  gallons  of 
water,  to  which  is  added  50  pounds  arsenioua  acid; 
when  this  is  dissolved,  it  is  added  to  the  first  mix- 
ture, and  thoroughly  incorporated  by  stirring. 
To  the  above  complete  mixture,  add  3  gallons  of  hydrochloric 
acid  and  200  pounds  of  conuuoD  salt    Mix  well  and 
store  for  use," 
'T*rinting  with  madder  extract.'**"^ 
Tor  dark  purple: 

Boil  together  1  liter  of  extract  (Pemod's)  in  pastes 

1  liter  of  acetic  acid  at  8°  Baum€. 

224  grams  of  olive  oil. 

The  acid  which  is  evaporated  is  replaced,  and  the  mixture  is 

thickened  with   600  grams  of  powdered  gura 

Senegal.     When    required    for    use    there    is 

added — 

224  grams  of  black  mordant  at  10°  Baume. 

128  grams  of  arsenite  of  soda  at  6°  Baume." 

The  following  is  an  extract  from  the  formula  for  making  ma- 

gBBta:'    "Into  this  apparatus,  which  is  capable  of  holding  about  600 

fUlons,  a  charge  consisting  of  2740  pounds  of  a  concentrated  solution 


^Wd.  p.  W. 
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of  LrBeoic  acid,  oontaining  72  per  cent  of  the  anhydrous  aeid,  it  in- 
troduced, together  with  1600  pounds  of  commercial  anilin." 

There  are  many  other  sourcea  of  chronic  arsenical  poieoning,  is, 
for  instance,  anything  which  ia  habitually  handled  or  eaten,  if  colomj 
with  an  arsenical  coloring  matter.  The  most  important  of  these  br 
children's  playthings,  which  are  not  only  handled,  but  are  often 
sucked  by  the  child ;  toy  paints, — especially  light  green,— the  coloring 
matter  of  which  is  often  pure  Paris  green ;  confectionery,  both  green 
and  red,  of  which  there  has  been  a  fatal  case  recorded ;'  artificiillj 
colored  syrups,  vinegar,  jellies,  and  wines ;  the  use  of  such  pigmectf 
in  the  manufacture  of  wrapping  paper  and  glazed  papers,  so  often 
seen  on  paper  boxes,  and  as  wrapping  paper  for  lozenges ;  these  papen 
are  also  largely  used  by  children  in  kindergarten  schools,  where  the; 
may  do  a  great  deal  of  harm.  Of  six  specimens  of  these  papers  ex- 
amined for  the  writer  by  Dr.  C.  Harrington,  one  of  the  reda  (nn- 
glazed)  was  found  to  contain  about  1  grain  of  white  arsenic  to  the 
square  foot  (0.690  gm.  to  the  square  meter) ;  another  red  (glazed), 
about  one  sixth  of  a  grain  to  the  square  foot  (0.096  gm.  per  square 
meter)  ;  one  of  the  green  (glazed),  about  seven  and  one  fonrth  graim 
to  the  square  foot  (4.341  gm.  per  square  meter)  j  another  giwn 
(glazed),  about  three  grains  to  the  square  foot  (1.76  gm.  per  square 
meter) ;  an  unglazed  green  about  five  and  one  fourth  grains  to  the 
square  foot  (3.162  gm.  per  square  meter);  and  a  second  unglaied 
green  about  three  and  one  fourth  grains  to  the  square  foot  (2.626 
gm.  per  square  meter).  A  child  was  given  a  green  card  to  play  with, 
and  soon  afterwards  was  seized  with  the  symptoms  of  arsenical  poi- 
soning. It  was  found  that  the  glazing  of  the  card,  which  oontaioed 
lead,  was  colored  with  Scheele's  green." 

Arsenic  in  wall  paper  does  not  act  merely  by  virtue  of  the  iaSt, 
which  becomes  detached  from  the  paper,  and  diffused  throughout  the 
air  of  the  room,  so  that  it  comes  in  contact  with  the  mucous  mem- 
branes,  but  it  also  acta  by  becoming  partially  converted  into  the  ej- 
oeedingly  poisonous  gas,  which  is  formed  when  any  of  these  arsenical 
pigments  remain  in  contact  with  moist  organic  matter,  or  from  an 
organic  combination  of  arsenic  oxid  {supra,  §  168;  also  Appendix, 
case  No.  VIII.) 

In  reference  to  accidental  abaorption  of  poison  from  arsenic  used  in 
the  arts,  including  wall-papered  rooms,  we  again  refer  to  the  record 
of  the  Robinson  trial."     The  defense  attempted  to  show  that  the 
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^Beontention  of  the  government;,  in  one  of  the  cases  adduced  to  prove 
^|th6  motive  of  the  accuaed   to  be   deliberate   action  to   poison   her 
^Knctims,  was  ill  founded ;  even  if  arsenic  had  been  found  to  have 
Vlieeii    adminiatered    before    death,    the    poison    might    have    been 
received  and  absorbed  b;  the  individuals  from  the  vapor  of  arsenic 
in  iron  works  where  the  man  was  employed,  or  from  the  vapor  emanat- 
ing from  wall  papers  containing  arsenic,  either  as  a  dye  or  a  mordant. 
As  for  the  former  being  the  origin  of  the  source  of  the  poison,  it  was 
shown  b;  the  chemical  expert  that  there  was  not  enough  arsenic  used 
^in  the  processes  of  the  iron  works  to  account  for  the  fatal  dose;  as 
^■^fgr  the  wall  paper  furnishing  the  arsenic,  Prof.  Wood  stated  in  his 
H^ross-examioation  that  he  knew  of  two  cases  of  poisoning  from  arsen- 
^ical  wall  paper,  to  which  actual  poisoning  might  reasonably  be  at- 
tributed.    These  two  cases  were  under  the  peculiar  condition  that 
there  was  a  large  amount  of  arsenic  present,  a  great  many  grains  to 
each  square  yard  of  the  paper;  and  that,  in  the  apartments  where 
this  wall  paper  was  attached,  the  air  was  confined  and  moist  for  a 
long  period  of  time;  this  would  predispoae  to  the  evolution  of  sulpho- 
bydrate  of  arsenic     This  is  a  form  of  nrsenical  vapor  to  which  acci- 
dents), arsenic  poisoning  is  attributed-     He  knew  of  no  other  cases 
of  accidental,  arsenical  poisoning,  except  when  the  arsenic  was  heated. 
Arsenic,  formerly,  was  one  of  the  ingredients  contained  in  can- 
illes,  for  the  purpose  of  hardening  the  wax  and  to  give  a  glossy  effect; 
coarse,  when  lighted,  these  candles  would  vitiate  the  atmosphere 
l^th  arsenic,  in  a  room  in  which  they  were  used.     Weed  destroyers 
[frequently  contain  arsenic  among  the  ingredients  composing  them. 
[tlutions  containing  carbonate  of  soda,  for  the  purpose  of  cleaning 
foot  boiler  tabes,  have,  sometimes,  arsenic  contained   in  them, — as 
much  as  40  parts  of  white  arsenic  to  9  parta  of  the  carbonate  of  soda ; 
when  nsed  in  connection  with  steam  for  scouring  these  tubes,  arsenical 
vapore  might  be  given  oflf.     Arsenic  has  also  been  employed  for  sur- 
facing note  paper,  cardboard  boxes,  playing  cards,  and  wrappers  for 
sweetmeats  and  ice  cream.    Arsenic  has  also  been  found  in  the  glazed, 
leather  linings  of  hats,  and  thus,  by  contact  with  the  skin  of  the  fore- 
l^bead,  eruptions  have  occurred, 

^P  Where  persons  are  employed  in  factories  where  arsenical  vapors 
"  are  evolved  into  the  air,  arsenic  might  be  absorbed  from  inhalation  by 
the  InngB  and,  perhaps,  by  swallowing  the  saliva,  and  so  passing  into 
the  system,  produce  symptoms  of  chronic  poisoning  such  as  headache ; 
neuralfins  or  neuritis;  inappetence;  gastric  distress;  irritation  of  the 
throat,  eyes,  nostrils;  conjunctiva  inSamed;  eyea  intolerant  to  lights 
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gradual  prostration;  anemia;  unhealthy  hue  of  the  skin;  and  dis- 
turbances connected  with  the  nervous  system  such  as  trembling  of 
the  muscles,  and  obstruction  in  locomotor  action,  and  in  response  to 
reflex  external  irritation.  Id  fact,  these  symptoms  somewhat  resemble 
those  of  ohronic  alcoholism.  The  motor  symptoms  are  the  result  of 
muscular  atrophy  and  a  degeneration  of  the  muscular  tissues.  The 
reflex  symptoms  are  shown  by  absence  of  the  knee  jerks.  Tbew 
symptoms  may  also  be  caused  by  the  long  continuance  of  mediciiw 
containing  arsenic,  as  reported  by  Prof.  Osier.'  In  all  these  case* 
of  chronic  poisoning  from  accidental  absorption  of  arsenic,  this  poiaon 
should  be  found  in  the  nrine  by  chemical  tests. 

169.  Chemical  examination. —  Arsenioua  acid,  in  its  chemical  teli- 
tions,  must  be  considered  Ist,  as  a  solid ;  2d,  in  solution ;  3d,  mixed 
with  organic  matter. 

When  a  portion  of  the  solid  is  tlirown  upon  the  surface  of  water 
in  a  vessel,  only  a  small  part  sinks  to  the  bottom,  most  of  it  floating 
upon  the  surface,  although  much  heavier  than  water;  this  serves 
as  a  ready  preliminary  test  to  distinguish  arsenic  from  other  heavy, 
white,  crystalline  powders,  such  as  corrosive  sublimate,  calomel,  lead, 
bismuth  salts,  etc.  It  is  entirely  volatilized  by  heat,  a  temperature 
of  only  about  218°  C.  being  required.  This  is  also  a  ready  prelimi- 
nary test  which  will  enable  the  physician,  even  at  the  bedside,  to  dis- 
tinguish it  from  other  mineral  poisons,  except  corrosive  sublimate 
and  calomel,  since  it  is  only  necessary  to  heat  a  little  upon  a  knife 
blade  over  a  common  lamp  or  gas  flame.  This  test  is  better  performed 
by  heating  a  little  of  the  powder  in  a  glass  tube  closed  at  one  end, 
such  as  a  small  test  tube,  when  the  powder  will  disappear  from  the 
heated  end  of  the  tube,  but  will  be  condensed  upon  the  cool  portion 
in  the  form  of  a  white,  crystalline  sublimate,  the  crystals  having  the 
i*tahedral  form,  as  can  be  ascertained  by  examination  with  an  ordi- 
nar\-  pocket  lens.  Its  solubility  has  been  mentioned  above  {supra, 
§  156). 

Thrown  upon  ignited  charcoal,  it  gives  off  an  alliaceous  odor,  due 
to  the  reduction  of  arsenious  acid,  which  has  in  itself  no  odor  when 
heated ;  the  smell  of  garlic  is  perceived  only  when  it  is  deoxidized. 
This  odor,  although  striking,  is  not  a  positive  proof  of  the  pr&ienee 
of  arsenic,  as  a  similar  one  may  be  given  off  by  several  other  sub- 
stances. If,  however,  we  heat  arsenious  acid  with  dry  acetate  of 
potassium,  oxid  of  cacodyl  is  disengaged,  by  the  peculiar  insupportable 

•  Montreal  Med.  Jour.  1893. 
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of  which  compound,  even  very  minute  traces  of  arsenious  acid 
■J  be  detected.  This  experiment  may  be  conveniently  performed 
'  by  rubbing  the  substances  together  in  a  little  mortar,  and  then  heating 
them  together  in  a  test  tube,  allowing  the  vapor,  which  is  excessively 
poisoDous,  to  be  carried  away  by  a  current  of  air. 

Heated  in  a  narrow  test  tube,  or  in  the  reduction  tube  of  Berze- 
Uns,  with  some  freshly  ignited  (coal)  charcoal,  the  same  phononioim 
of  deoxidation  and  evolution  of  odor  occur  as  when  it  is  placed  on 
rod-hot  cinders  in  the  open  air;  but,  in  this  case,  metallic  arsenic  is 
OMidensed  by  sublimation  upon  a  cool  portion  of  the  tube,  in  the 
form  of  a  metallic  crust  or  ring,  technically  called  an  arsenical 
"mirror,"  of  an  iron-gray  color,  brilliant  and  lustrous  upon  the  outer 
mrfaoe,  and  crystalline  upon  the  inner,  when  seen  under  a  low  mag- 
ni^ng  power.  There  are  usually  two  crusts  deposited,  an  upper 
and  a  lower,  the  latter  of  metallic  arsenic,  and  the  other  of  a  browner 

Ioolor,  which  is  a  mixture  of  the  metal  and  its  oxid. 
I  The  arsenical  nature  of  the  ring  may  be  fiirtber  proved  by  vola- 
tiltzing  it  by  heat,  in  an  open  tube,  by  means  of  tlie  flame  of  a 
spirit  lamp;  it  is  thus  converted  into  arsenious  acid,  which  aublimee 
upon  the  tube  in  the  form  of  octahedral  crystals,  which  may  be  dis- 
solved in  distilled  water,  and  subjected  to  the  liquid  t«sts;  or,  by 
dissolving  them  by  means  of  nitric  acid,  and  evaporating  the  solu- 
tion to  dryness,  arsenic  acid  is  formed,  which  is  knovra  by  its  giv- 
ing a  browniah-red  precipitate,  with  nitrate  of  silver.  When  the 
qnanti^  of  arsenic  is  considerable,  it  is  better  to  use  a  flux  composed 
of  the  residue  left  by  tartrate  and  acetate  of  sodium  after  incinera- 
tion in  a  covered  platinum  crucible, — black  flux,  as  recommended  bv 
Dr.  Taylor.  The  volatilization  of  tlie  crust  may  be  accomplished  either 
by  applying  heat  directly  to  it,  and  chasing  it  up  and  down  in  the 
tiibe  until  it  ia  all  oxidized ;  or,  by  carefully  filing  off  that  part  of  the 
tube  in  which  it  is  contained,  powdering  it,  and  then  introducing  it 
into  the  end  of  another  tube,  which  should  in  turn  be  subjected  to 
beat:  or,  still  better,  by  breaking  off  the  sealed  end,  and,  wbeu  boating 
the  mirror,  slightly  inclining  the  tube  so  as  to  insure  a  current  of  air 
through  it,  when  the  white  crystalline  sublimate  of  arsenious  oxid 
will  be  seen  a  short  distance  above  the  point  at  which  the  flame  was 
applied. 

The  principal  precaution  to  be  taken  in  performing  this  test  ia  to 

»be  anre  that  all  of  the  substances  used  are  perfectly  dry.  The  metallii- 
cnut  of  arsenic  may,  moreover,  be  distinguished  from  the  disi-nlnnt- 
tion  produced  by  charcoal,  by  the  absence,  in  the  dark  stain  of  the 
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latter,  of  any  metallic  appearance;  the  inaer  surface  of  the  chsrcaiJ 
discoloration  being  powdery,  black,  and  dull.  This  test  is  called  ihe 
reduction  t«st  for  arsenic,  and  is  especially  valuable  because  it  cut 
be  applied  to  any  of  the  solid  compounds  of  arsenic,  whether  soluble 
or  insoluble;  and  also,  because,  when  properly  and  delicately  per- 
formed, a  satisfactory  mirror  can  be  obtained  with  an  amount  of 
arsenical  compound  corresponding  to  only  1/1000  part  of  a  grain  of 
white  arsenic,^  and  also,  especially  because  this  test  does  not  applj 
to  compounds  of  antimony,  which  are  so  liable  to  interfere  with  mgnj 
of  the  tests  for  arsenic. 

The  sublimate  obtained  by  the  reduction  of  the  compounds  of 
mercury,  aa  calomel  or  corrosive  sublimate,  has  indeed  a  metallic 
appearance,  but  may  be  distinguished,  without  using  the  liquid  test^ 
by  an  inspection  with  a  common  lens,  or  even  with  the  eye;  ll» 
minute  globules  of  metallic  mercury  can  thus  be  readily  seen,  and  by 
the  point  of  a  knife  or  a  glass  rod  be  made  to  run  together. 

The  objections  that  have  sometimes  been  made  to  the  reduction 
process,  on  the  ground  that  glass  contains  arsenic  or  lead,  are  theo^ 
retieal  only.  Glass  does  not  contain  arsenic ;  for,  although  used  in  its 
manufacture,  it  is  entirely  volatilized  by  the  heat  required  in  the  proc- 
ess, and  when  the  glass  does  really  contein  lead  (which  ought  not 
to  be  the  case  in  suitable  chemical  implements),  the  mere  loss  of 
transparency  caused  thereby,  upon  the  application  of  heat,  is  evi- 
dently in  the  substance  of  the  glass  itself,  and  cannot,  with  the  slight- 
est attention,  be  mistaken  for  the  arsenical  crust  Moreover,  tho  dis- 
coloration caused  by  the  reduction  of  lead  will  be  in  the  part  of  the 
tube  to  which  the  flame  is  applied.  A  crust  weighing  only  1/300  of 
a  grain,  1/10  of  an  inch  broad,  and  4  times  as  long,  may  show,  cba^ 
acteristically,  all  the  physical  characters  of  an  arsenical  sublimatr 
100  times  larger.  It  may  therefore  be  safely  laid  down  that  the  ap- 
pearances, exhibited  by  a  well-formed,  arsenical  cnist  contained  in 
the  minute  quantity  of  1/300  of  a  grain,  are  imitated  by  no  sub- 
stance in  nature  which  can  be  sublimed  by  the  process  for  the  reduc- 
tion of  arsenic* 

If  either  white  arsenic  or  metallic  arsenic,  as  obtained  by  the 
reduction  test,  be  treated  with  concentrated  nitric  acid,  and  the  mit- 
ture  evaporated  to  dryness,  the  residue  consists  of  arsenic  acid, 
which  can  be  dissolved  in  water  and  the  appropriate  testt  applied 
(see  below).     The  same  result  can  be  obtained  by  treating  the  white 


'  Wnrmley,    Micro-chemistry    of     Poi- 
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'  anenic  or  metallic  arsenic  with  conceDtrated  hydrochloric  acid,  add- 
ing a  few  crystala  of  potassium  chlorate  and  evaporating  to  dryness. 
Tbe  snlphid  of  arsenic  can  aho  be  oxidized  by  these  last  reagents, 
(o  the  form  of  arsenic  acid. 
H  The  liquid  test^  for  the  detection  of  arsenic  in  solution  are  several 
"  in  number.  They  are  applied  to  clear  solutions  of  arsenioita  acid  free 
from  organic  matter,  and  are  extremely  useful  in  corroboration  of 
the  tests  by  which  it  ia  obtained  in  a  metallic  state;  the  arsenical 
deposit  having  first  been  converted  into  arsenioua  acid  by  sublimation 

I  in  an  open  tube,  and  then  dissolved  in  water, 
170,  Hydroinlphuric  acid  test. — In  the  presence  of  free  acid  (hy- 
drochloric), hydros  III  ph  uric  acid  (sulphureted  hydrogen)  throws  down 
Ae  trisulphid  of  arsenic,  which  is  of  a  lemon-yellow  color.  Thia 
precipitate  is  soluble  in  ammonia,  snlphid  of  ammonium,  and  the 
fixed  alkaline  hydrates,  by  which  means  it  can  be  separated  from  the 
snlphids  of  mercury,  lead,  copper,  bismuth,  and  cadmium,  if  it 
happens  to  he  mixed  with  these  compounds.  It  can  be  converted  into 
araenic  acid  by  hot  nitric  acid  or  hydrochloric  acid  and  potassium 
dlorate,  and  the  tests  for  arsenic  acid  obtained  with  the  resulting 
£aid.  Dried,  and  heated  with  black  flux  in  a  reduction  tube,  a  metal- 
lic sublimate  of  arsenic  may  be  obtained  (reduction  test). 

171.  Ammonio-nitrate  of  silver  test. — This  reagent  should  be  care- 
fully prepared,  (To  a  strong  solution  of  nitrate  of  silver,  add  a  di- 
lute solution  of  ammonia,  until  the  brown  hydrate  of  silver,  which  is 
thrown  down,  is  nearly,  but  not  entirely,  redissolved.  When  prop- 
erly prepared,  there  should  be  no  free  ammonia  given  off.)  Tbe 
aiBcnite  of  silver,  which  is  precipitated  by  this  reagent,  is  of  a  lemon- 
jellow  color,  which  is  soluble  both  in  ammonia  and  nitric  acid.  It 
mnat  be  noticed  that  phosphate  of  sodium  also  produces,  with  nitrate 
Hof  silver,  a  similar  precipitate,  which  ia  equally  soluble  in  nitric  acid 
and  ammonia." 

It  frequently  happens  that  common  salt  or  hydrochloric  acid  is 
presGTit  in  the  solution,  together  with  the  arsenic;  the  chlorin  must 
tint  be  removed  before  we  can  see  the  lemon-yellow  color  of  tlie 
snenite  of  silver;  this  is  done  by  adding  a  drop  or  two  of  nitrie 
acid  to  the  solution,  and  tbea  an  excess  of  nitrate  of  silver  solution, 
and  shaking;  the  chlorin  will  thus  be  entirely  precipitated  in  the 
form  of  chlorid  of  silver,  while  the  arsenite  of  silver  will  remain 
diflBolved  by  the  nitric  vid,  and  can  be  separated  from  the  chlorid 
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latter,  of  any  metallic  appearance ;  the  inner  surfaoe  of  the  cliaroMl 
discoloratioD  being  powdery,  black,  and  dull.  This  teat  is  called  the 
reduction  teat  for  arsenic,  and  is  especially  valuable  because  it  cm 
be  applied  to  any  of  the  solid  compounds  of  arsenic,  whether  soluble 
or  insoluble ;  and  also,  because,  when  properly  and  delicately  pe^ 
formed,  a  satisfactory  mirror  can  be  obtained  with  an  amount  of 
arsenical  compound  corresponding  to  only  1/1000  part  of  a  grain  of 
white  arsenic,^  and  also,  especially  because  this  test  does  not  appk 
to  compounds  of  antimony,  which  are  so  liable  to  interfere  with  maaj 
of  the  tests  for  arsenic. 

The  sublimate  obtained  by  the  reduction  of  the  compounds  of 
mercury,  as  calomel  or  corrosive  sublimate,  has  indeed  a  metallic 
appearance,  but  may  be  distinguished,  without  using  the  liquid  tests, 
by  an  inspection  with  a  common  lens,  or  even  with  the  eye;  the 
minute  globules  of  metallic  mercury  can  thus  be  readily  seen,  and  by 
the  point  of  a  knife  or  a  glass  rod  be  made  to  run  together. 

The  objections  that  have  aometimes  been  made  to  the  reduction 
process,  on  the  ground  that  glass  contains  arsenic  or  lead,  are  theo- 
retical only.  Glass  does  not  contain  arsenic;  for,  although  used  in  its 
manufacture,  it  is  entirely  volatilized  by  the  heat  required  in  the  profr 
ess,  and  when  the  glass  does  really  contain  lead  (which  ought  not 
to  be  the  case  in  suituble  chemical  implements),  the  mere  loss  of 
transparency  caused  thereby,  upon  the  application  of  heat,  is  evi- 
dently in  the  substance  of  the  glass  itself,  and  cannot,  with  the  alighl- 
est  attention,  be  mistaken  for  the  arsenical  crust  Moreover,  the  dis- 
coloration caused  by  the  reduction  of  lead  will  be  in  the  part  of  the 
tube  to  which  the  flame  is  applied.  A  crust  weighing  only  1/300  of 
a  grain,  1/10  of  an  inch  broad,  and  4  times  as  long,  may  show,  char- 
acteristically, all  the  physical  characters  of  an  arsenical  sublimate 
100  times  larger.  It  may  therefore  be  safely  laid  down  that  the  ap- 
pearances, eshibited  by  a  well-formed,  arsenical  crust  contained  in 
the  minute  quantity  of  1/300  of  a  grain,  are  imitated  by  no  sub- 
stance in  nature  which  can  be  sublimed  by  the  process  for  the  reduc- 
tion of  arsenic' 

If  either  white  arsenic  or  metallic  arsenic,  as  obtained  by  the 
reduction  test,  be  treated  with  concentrated  nitric  acid,  and  the  mix- 
ture evaporated  to  dryness,  the  residue  consists  of  arsenic  acid, 
which  can  be  dissolved  in  water  and  the  appropriate  tests  applied 
(see  below).     The  same  result  can  be  obtained  by  treating  the  white 

'  Wormley,    Micro-chemistry   of    Poi-       '  ChrUtiBon. 
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araonic  or  metallic  arsenic  with  concentrated  hydrochloric  acid,  add- 
ing a  few  crystals  of  potassium  chlorate  and  evaporating  to  dryness. 
The  Bulphid  of  arsenic  can  also  be  oxidized  by  these  last  reagents, 
to  the  form  of  arsenic  acid. 

The  liquid  tests  for  the  detection  of  arsenic  in  solution  are  several 
in  number.  They  are  applied  to  clear  solutions  of  arsenious  acid  free 
from  organic  matter,  and  are  extremely  useful  in  corroboration  of 
the  tests  by  which  it  is  obtained  in  a  metallic  state;  the  arsenical 
deposit  having  first  been  converted  into  arsenious  acid  by  sublimation 
in  an  open  tube,  and  then  dissolved  in  water. 
I  170,  Hydroiolphnric  acid  test, — In  the  presence  of  free  acid  (hy- 
drochloric), hydros  11 1 phuric  acid  (enlphureted  hydrogen)  throws  down 
the  Irisulphid  of  arsenic,  which  is  of  a  lemon-yellow  color.  This 
precipitate  is  soluble  in  ammonia,  sulpbid  of  ammonium,  and  the 
fixed  nlkaline  hydrates,  by  which  means  it  can  be  separated  from  the 
eulphids  of  mercury,  lead,  copper,  bismuth,  and  cadmium,  if  it 
happens  to  be  mixed  with  these  compounds.  It  can  be  converted  into 
arsenic  acid  by  hot  nitric  acid  or  hydrochloric  acid  and  potassium 
dilorate,  and  the  tests  for  arsenic  acid  obtained  with  the  resulting 
fluid.  Dried,  and  heated  with  black  flux  in  a  reduction  tube,  a  metal- 
lic sublimate  of  arsenic  may  be  obtained  (reduction  test). 

171.  Ammooio-nitrate  of  silver  test. — This  reagent  should  be  care- 
fully prepared.  (To  a  strong  solution  of  nitrate  of  silver,  add  a  di- 
lute solution  of  ammonia,  until  the  brown  hydrate  of  silver,  which  is 
thrown  down,  is  nearly,  but  not  entirely,  redissolved.  When  prop- 
erly prepared,  there  should  be  no  free  ammonia  given  off.)  The 
araeoite  of  silver,  which  is  precipitated  by  this  reagent,  is  of  a  lemon- 
jeUow  color,  which  is  soluble  both  in  ammonia  and  nitric  acid.  It 
must  be  noticed  that  phosphate  of  sodium  also  produces,  with  nitrate 
of  silver,  a  similar  precipitate,  which  is  equally  soluble  in  nitric  acid 
and  ammonia.* 

It  frequently  happens  that  common  salt  or  hydrochloric  acid  ia 
present  in  the  solution,  together  with  the  arsenic;  the  chlorin  must 
fint  be  removed  before  we  can  see  the  lemon-yellow  color  of  the 
aiBenite  of  silver;  this  is  done  by  adding  a  drop  or  two  of  nitric 
acid  to  the  solution,  and  then  an  excess  of  nitrate  of  silver  solution, 
and  shaking;  the  chlorin  will  thus  be  entirely  precipitated  in  the 
form  of  chiorid  of  silver,  while  the  arsenite  of  silver  will  remain 
diaaolved  by  the  nitric  and,  and  can  be  separated  from  the  chiorid 
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metallic  arsenic  haa  been  deposited  upon  the  inner  siirfaoe  of  the 
tube,  we  maj  be  sure  that  the  materials  employed  are  absolutelv  free 
from  arsenic  In  this  country  there  is  usually  no  difficulty  in  obtain- 
ing zinc  which  is  perfectly  free  from  arsenic  When  thus  satisfied 
that  the  materials  are  pure,  a  portion  of  the  suspected  liquid  may  be 
poured  into  the  funnel  tube,  and  the  spirit  lamp  be  immedialelj 
applied  to  the  horizontal  tube,  in  order  to  obtain  a  metallic  ring  or 
incrustation,  which,  if  arsenious  acid  is  present,  will  he  deposited  it 
the  distance  of  about  half  an  inch  from  the  part  to  which  the  flame 
is  applied.  Having  procured  this,  the  gas,  as  it  issues  from  the  fine 
end  of  the  tube,  should  be  ignited,  and  deposits  obtained  on  poroeliin 
or  glass.  The  two  processes  may  be  continued  until  a  metallic  deposit 
is  DO  longer  obtained. 

These  rings  or  mirrors,  as  they  are  termed,  should  be  tested  to 
ascertain  their  arsenical  nature  as  follows :  That  portion  of  the  mbe 
containing  one  of  them  should  be  filed  off,  and  gently  heated  while 
the  tube  is  slightly  inclined  so  as  to  insure  the  passage  of  a  slow  em- 
rent  of  air  through  it;  the  dark  ring  will  gradually  disappear,  and 
a  short  distance  above,  on  the  cool  portion  of  the  tube,  will  appear  a 
white  crystalline  sublimate  of  arsenious  oxid,  which  can  be  tested 
by  the  appropriate  tests.  Another  portion  of  the  tube,  containing  a 
mirror,  should  be  attached  to  a  aulphureted  hydrogen  apparatus,  and 
the  mirror  gently  heated  while  a  very  slow  current  of  sulphureled 
hydrogen  is  passing  through  the  tube ;  the  dark  ring  will  disappear, 
as  when  heated  in  a  current  of  air,  and  there  will  appear  at  a  short 
distance  from  the  flame  a  lemon-yellow  sublimate  of  sulphid  of 
arsenic,  which  will  be  found  to  be  insoluble  in  hydrochloric  acid,  but 
soluble  in  sulphid  of  ammonium.  The  mirror  in  still  another  portion 
of  the  tube  should  be  touched  with  a  solution  of  sodium  hypochlorite, 
which  will  immediately  dissolve  it  (distinction  from  antimony  mirror 
formed  in  the  same  way).  The  mirror  in  another  portion  of  the 
tube  should  be  touched  with  a  solution  of  sulphid  of  ammonium;  it 
should  remain  undissolved,  whereas  the  corresponding  antimony  mir- 
ror would  be  quickly  dissolved.  Of  these  substances,  the  three  tubes 
containing  the  arsenical  mirror,  the  sublimate  of  arsenious  oxid,  and 
the  sublimate  of  the  yellow  sulphid  of  arsenic,  should  be  taken  to 
court  in  legal  cases  as  corpora  delicti.  The  mirrors,  obtained  upon 
the  porcelain  plates  by  depressing  them  into  the  ignited  flame  at  the 
end  of  the  tube,  should  also  be  tested  as  to  their  arsenical  nature. 
One  should  be  touched  with  a  solution  of  sodium  hypochlorite.,  in 
which,  if  arsenic,  it  will  quickly  dissolve.     Another  will  be  fouad  to 
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insoluble  in  a  aolution  of  sulphJd  of  ammonium.     Another  should 

dissolved  in  a  drop  of  nitric  acid,  the  solution  gently  evaporated 
to  dryness,  and  the  residue,  which  will  consist  of  arsenic  acid,  touched 
with  a  drop  of  a  solution  of  ammonio-nitrate  of  silver,  when  the  brick- 
ted  arseniate  of  silver  will  bo  seen. 

If  a  cold  beaker  or  other  glass  veaael  be  held  over  the  flame  of 
Eniureted  hydrogen  burniDg  at  the  end  of  the  tube,  moisture  will 

sdense  upon  the  inner  surface  of  the  glass,  which,  after  drying 
contain  a  white  residue  consisting  of  white  arsenic,  the  arseniur- 
hydrogen,  on  buroing,  being  converted  into  water  and  white 
irsenic  Marsh's  teat  cannot  be  succeaafully  performed,  as  a  rule, 
rith  solutions  which  contain  organic  matter ;  this  should  therefore  be 

St  removed  by  the  methods  mentioned  below. 

175.  Objectioni  to  Marsh's  test. —  The  fallacies,  to  which  Marah'a 
may  give  rise,  proceed  from  the  contamination  of  tbe  zinc  or 
ilpharic  acid  with  arsenic,  the  presence  of  antimony  in  the  suspected 
liquid,  or  of  imperfectly  charred  organic  matter.  The  mode  of 
guarding  against  the  first  has  already  been  noticed.  Antimoniurcted 
hydrogen  bums  with  a  pale,  bluish-green  flame,  and  deposits  a  black 
stain  upon  a  porcelain  plate  held  in  it. 

Tbe  antimonial  is  distinguished  from  the  arsenical  crust  by  the 
following  characters: 

First.  Tbe  dark  stain  is  less  bright  and  metallic  than  the  arseni- 
cal one;  and,  when  viewed  by  transmitted  light,  is  smoky-black, 
whereas,  that  of  arsenic  is  hair-broim. 

Second.  If  tlie  flame  be  allowed  to  play  on  a  solution  of  ara- 
monio-nitnile  of  silver,  placed  on  the  under  surface  of  a  plate  of 
mica,  no  yellow  arsenite  of  silver  is  obtained. 

Third.  The  greater  volatility  of  arsenic,  and  its  conversion  into 
octahedral  crystals  of  arsenious  acid,  may  serve,  where  the  crust  is 
ID  an  open  tube,  to  distinguish  it  from  antimony.  This  may  be 
effncted  by  a  bath  of  olive  oil;  thia  liquid  does  not  begin  to  boil  until 
the  heat  rises  above  600°  F.  Arsenic  is  completely  sublimed  under 
500"  F.,  and  the  process  begins  at  a  much  lower  temperature;  but 
antimony  is  not  at  all  affected  by  the  beat  required  to  boil  olive  oiL 
Hence,  whether  the  stains  of  the  two  metals  are  mi.-ied  or  not,  their 
troe  nature  can  thus  be  readily  ascertained.  Dr.  Itaclagan  says  that 
in  his  hands  the  process  has  proved  "ao  simple  and  easy  of  execution, 
so  delicate  in  the  results  obtained  by  it,  so  advantageous  in  excluding 
tiie  necessity  of  any  chemical  reagent  whatever,"  and  "also  in  afliord- 
ing,  when  tubes  of  equal  size  are  used,  so  easy  a  method  of  determin- 
Vot,  IL  Med.  Jur.— 15. 
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ing,  approximaielv,  the  proportion  of  arsenic  in  different  attidm 
examined,  that  in  operating  on  small  quantities  of  material,  or  wfam 
little  arsenic  ie  pre^nt,  I  hare  of  late  alwava,  in  piaetioe,  adopted  it 
in  preference  to  any  other."" 

Fourth.  The  tests  applied  to  the  metallic  deposita  inside  of  tbe 
tobe  mentioned  above. 

Fifth.  The  metallic  crust,  obtained  by  snlRiutting  •  carrent  of  tbe 
gas  to  heat,  pre^nts  some  distinguishing  cfaaractera;  the  arsenietl 
cmst  is  always  deposited  in  the  more  distant  or  anterior  part  of  tiw 
tabe,  whereas,  the  antimonial  one  is  first  deposited  on  the  heated 
part  of  the  tube.** 

Sixth.  Araenical  spots  on  porcelain  may  also  be  readily  dittin- 
gniahed  from  those  of  antimony  by  the  more  rapid  solution  of  Uw 
former  in  hypochlorite  of  eodinm.  They  are  rapidly  dissolrod  ij 
it,  and  the  porcelain  becomes  perfectly  dean.  If  they  are  shining 
and  thick,  the  process  is  somewhat  lon^r,  but  does  not  oocapy  mne 
than  a  few  seconds.  Antimonial  spots,  on  the  contrary,  oompletelj 
resist  the  action  of  the  hypochlorite  of  sodinm,  unless  they  are  quite 
faint  and  of  a  dull  appearance.  Furthermore,  if  any  fioid  containing 
both  arsenic  and  antimony  be  introduced  into  the  apparattis,  the  spots 
on  the  porcelain  at  first  contain,  principally,  only  arsenit^  apparentlj 
in  consequence  of  the  antimony  being  less  volatile;  bot  if  shining 
spots  be  produced  upon  tbe  porcelain,  which  contain  more  antimoay, 
these  resist,  more  or  less,  the  action  of  tbe  hypochlorite  of  sodinm, 
and  are  often  eaten  away  only  around  the  edges.  While,  therefore, 
by  this  reagent,  a  slight  trace  of  antimony  cannot  be  distin- 
guished in  spots  of  arsenical  nature,  arsenic,  on  the  other  hand,  etn 
be  detected  by  it  in  antimonial  stains.*^  The  crusts,  resulting  from 
tbe  presence  of  imperfectly  charred  organic  matter  in  the  suspected 
liquid,  are  not  so  readily  soluble  in  nitric  acid  as  are  the  arsenin} 
crusts,  and  do  not,  like  the  latter,  when  so  dissolved,  yi^d  a  brownisli 
red  precipitate  with  nitrate  of  silver. 

Seventh.  The  following  differential  test  is  recommended  1^  Taj- 
lor"  as  very  reliable:  "Eeceive  the  deposit  from  the  burning  gas  on 
the  interior  of  a  small,  white  porcelain  capsula  Add  a  few  dropf 
of  strong  nitric  acid.  The  deposit  wiU  be  immediately  dissolved 
Evaporate  gently  to  dryness.  Moisten  the  dry  residue  with  one  or 
two  drops  of  water,  and  then  add  a  few  drops  of  a  strong  solntim 

"Month.  Jonr.  Jmi.  1863.  18S2.    Thb  tert  wu  in  nw  b?  Bvmm 

"  Pereira.  in  1844. 
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nitrate  of  silver.  If  the  stain  was  owiag  to  arsenic,  wholly  or 
part,  a  brick-red  colored  precipitate  will  immediately  appear. 
lis  will  be  more  or  less  distiDct,  according  to  the  quantity  of  arse- 
nic present.  The  red  precipitate  (if  owing  to  arsenic)  is  entirely 
•oluble  in  ammonia.  A  deposit  of  antimony,  thus  treated,  leaves  a 
white  residue  (oxid  of  antimony),  insoluble  in  water.  Nitrate  of 
•^^\nT  added  to  it  produces  no  colored  precipitate;  but  if  a  little 
^Himonia  be  brought  near,  either  in  vapor  or  liquid,  and  a  solution 
"of  potash  be  added,  a  precipitate  is  formed,  which  becomes  black 
by  standing.  Sulpbid  of  ammonium  dissolves  the  antimonial  deposit 
immediately,  and,  on  evaporation,  leaves  an  orange- red  dish  colored 
film  of  sulpbid  of  antimony  soluble  in  hydrochloric  acid,  and  insolu- 
ble in  ammonia.  The  sulphid  of  ammonium  does  not  readily  dissolve 
the  arsenical  deposit;  but  when  gently  evaporated,  it  leaves  a  bright 
yellow  film  (sulphid  of  arsenic),  not  soluble  in  hydrochloric  acid, 
but  soluble  in  ammonia.  Imponderable  quantities  of  the  two  metals 
may  be  thus  easily  identified.  In  testing  these  minute  films  of  arsenic, 
bjrdrochloric  acid  must  not  be  used  with  the  nitric,  since,  on  evapora- 
tion, a  portion  or  the  whole  of  the  arsenic  may  be  volatilized,  and  lost 
oa  cblorid  of  arsenic" 
[Zinc,  sulphuric,  and  hydrochloric  acids  are  often  contaminated  by 
enic  The  best  answer  to  all  objections,  based  on  the  presence  of 
lie  from  accidental  sources,  is  that  the  materials  employed  in 
ilyais  were  tested  repeatedly  before  the  suspected  liquids  were  in- 
]uced  into  the  apparatus. 
"If,  in  any  case,  we  have  no  other  evidence  to  offer  than  that  fur- 
Bi^ed  by  jiflarah's  process, — a  case  in  which  the  poison  must  be  in 
infinitesimal  quantity,  and  the  metallic  deposit  proportionately  mi- 
Bulr, — it  would  be  belter  to  abandon  the  evidence  altogether  than  to 
maintain  the  presence  of  poison  from  the  results,  which  admit  of 
DO  sort  of  corroboration;  for  all  who  have  experimented  upon  tie 
■abject  must  have  perceived  the  utter  inefficacy  of  applying  liquid 
larts  to  determine  the  chemical  properties  of  imponderable  and 
sean^ly  visible  sublimates."" 

176.  Reinich'i  test. —  This  method  of  separating  arsenic  is  exceed- 
ingly simple  and  eFBcAcious.  A  solution,  supposed  to  contain  arsenic, 
dtoold  be  acidulated  with  hydrochloric  acid,  and  heated  to  the  boiliug 
point  A  thin  leaf  of  copper,  or  fine,  copper  gauze  or  wire,  bright  and 
dean,  should  then  be  introduced,  and  if  arsenic  exists  in  the  liquid, 
it  wiO  be  deposited  as  an  iron-gray  film  of  the  metal  upon  the  copper. 


'^^jlor.  op.  cit.  p.  310. 
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The  copper,  being  removed  after  the  deposit  U  formed,  must  ht 
waaliod  Id  distilled  water,  dried,  and  introduced  into  a  reduction  tube 
On  the  3I0W  application  of  heat,  arsenious  acid  will  be  sublimed  mil 
deposited  on  the  sides  of  the  tube  in  the  form  of  minute  octali^lrtl 
crystals.  If  the  solution  contained  a  very  large  amount  of  arsenic, 
so  much  metallic  arsenic  may  be  deposited  upon  the  ct-pper  thit, 
when  heated  in  the  reduction  tube,  the  lower  portion  of  the  SDhliTntte 
may  consist  of  an  arsenical  mirror,  and  the  upper  portion,  of  th« 
arsenious  acid  crystals.  These  crystals  may  be  examined  by  g  leu, 
and  then  dissolved  in  water  and  subjected  to  liquid  testa.  These  sup- 
plementary teats  are  requisite,  since  solutions  of  various  metals  give  1 
coating  not  unlike  that  of  metallic  arsenic,  and  if  the  copper  is  pat 
into  the  acidulated  fluid  before  it  is  duly  healed,  a  stain  will  alinoal 
always  occur  in  the  presence  of  organic  matters.  In  proof  of  tha 
delicacy  of  this  teat,  Prof.  Eainey,  of  Glasgow,  aaya  that  "in  re- 
peated experiments"  he  has  "found  that  1/1000  of  a  grain  of  aneai- 
ous  acid  in  1,000,000  times  its  weight  of  fluid,  could  be  separated 
as  a  distinct  deposit  on  copper.'^  The  copper  thus  coated,  when  heated 
gently  in  a  small  tube,  yielded  a  slight  but  distinct  sublimate,  roott 
obvious  on  a  black  groimd,  and  which,  with  a  magnifying  power  of 
ten  to  t^venty  diameters,  was  found  to  consist  of  crystals  with  triangu- 
lar facets,  and  which,  when  dissolved  in  water,  yielded  orpimenl  and 
the  red  arseniate  of  silver,  when  treated  with  the  appropriale  re- 
agents." Dr.  James  St  Clair  Gray  read  a  paper  to  the  chemiial 
section  of  the  Glasgow  Philosophical  Society,  "On  Certain  Follada 
in  the  Means  of  Detecting  Some  Poisons,"  in  which  he  pointed  out 
the  fact  that  Eeinscb'a  test  for  arsenic  is  liable  to  fail,  when  tbe 
arsenic  has  undergone  oxidation  to  arsenic  acid,  or  when  it  exists  in 
the  state  of  sulphid.  He  advises  the  reduction  of  the  arsenic  icid 
by  means  of  sulphite  of  an  alkali ;  and  in  the  case  of  the  sulphid  be 
would  boil  with  caustic  potash  and  dialyze.'*  The  principal  fallacr, 
connected  with  this  test,  exists  in  the  fact  that  antimony  may  gi« 
precisely  the  same  result,  although  usually  the  sublimate  produ«d 
by  heating  the  copper,  upon  which  is  a  coating  of  metallic  antimoov, 
consists  of  prismatic  crystals  instead  of  octahedral;  but  the  anli- 
monial  sublimate  is  very  rarely  in  the  form  of  octahedral  crystal*, » 
that  this  test  is  of  little  or  no  value  in  court  as  a  means  of  distingirish- 
ing  between  arsenic  and  antimony.     Heinsch's  test  is  one  of  great 

"imW  ol  B  grain  in  the  presence  of  tslliii    Biipenranee,     and     Ui*    innw.  « 

5,000.000    pnrtn   of   liquirt   yiplda.   nftnr  brownish   ro'or.   (Wormley,  Micro-chrai- 

severnl   minulM.  a   very  distinrt   atAin,  iatry  o(  Poisons,  p.  287.) 
the  outer  part  of  wtiieh  has  a  daric,  me-        "  Brit.  Med.  Jour.  March  IC,  WH 
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ue  as  a  preliminsT^  test  in  legal  cases,  because  the  presence  of 

ic  matter  doea  not  interfere  with  it. 
177.  Blozam'i  tert. —  Professor  Bloxam  haa  applied  the  process  of 
■troljsis  to  the  detectiyn  of  arsenic.     The  apparatus  proposed  by 
im  consists  of  a  troo  or  three-ounce  bottle,  the  bottom  of  which  has 
cut  off,  and  replaced  by  a  piece  of  vegetable  parchment,  bound 
by  platinum  wire.   To  the  mouth  of  the  bottle  is  fitted  a  cork  with 
bent  tube,  and  a  piece  of  platinum  wire,  which  passes  through  the 
uid  turns  up  beneath  in  the  form  of  a  hook.    A  slip  of  platinum 
hooks  into  the  end  of  the  wire,  and  passes  nearly  to  the  bottom 
the  bottle;  it  forms  the  negative  pole  of  the  arrangement     The 
•ttle  stands  in  an  ordinary  teat  glasS;  and  the  positive  pole,  also  of 
latinum,  stands  in  tiie  glass.     Dilute  sulphuric  acid  is  put  into  the 
ttlc,  and  also  in  tbe  glass,  bo  as  to  stand  at  Ihe  same  height  in  both 
The  substance  to  be  tested  is  introduced  into  the  bottle,  the 
'k  adjusted,  and  the  wires  connected  by  five  cells  of  Grove's  battery; 
heat  of  a  spirit  lamp  is  applied  to  the  bent  tube,  and  in  the  course 
K  quarter  of  an  hour  a  distinct  mirror  is  obtained,  if  arsenic  is 
int.     Standard  solutions,  containing  respectively  1/10,  1/100, 
d  1/1000  of  a  grain  of  arsenioos  acid,  were  prepared  and  examined 
hy  this  process,  and  in  every  case  ;\  successful  result  was  obtained. 

The  solutions  were  mixed  with  organic  substances,  euch  as  the 
ordinary  articles  of  food, — meat,  eggs,  milk,  etc., — and  the  resulting 
matter  examined.  This  was  then  dissolved  by  means  of  chlorate  of 
ium  and  hydrochloric  acid,  and  the  resulting  fluid  evaporated 
B  water  bath,  to  a  thick,  syrupy  fluid.  The  arsenic  was  thus 
led  in  a  state  of  arsenic  acid,  which  does  not  ^ve  a  certain 
It  by  the  electrolytic  process.  Some  sulphurous  acid  was  there- 
re  added,  and  the  mixture  introduced  into  the  bottle,  after  ex- 
pelling tbe  excess  of  sulphurous  acid  by  evaporation ;  a  dram  of  alco- 
hol was  then  poured  over  tbe  surface,  and  tbe  process  put  into  opera- 
tioD.  ...  In  all  these  experiments,  of  which  a  great  number 
were  made,  1/1000  of  a  grain  of  arsenious  acid  was  readily  detected. 
The  other  metals,  which  may  be  detected  by  this  process,  are 
menrury,  antimony,  copper,  and  bismuth;  lead  is  precluded  by  the 
mlphnric  acid  which  is  present  The^  are  all  precipitated  in  tbe 
itftllic  form  upon  a  slip  of  platinum,  and,  even  in  the  case  of  anti- 
y,  a  mere  trace  of  antimoniureted  hydrogen  is  formed,  the  metal 
being  deposited  on  the  negative  pole." 
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178.  Isolation  of  arsenic  from  organic  miztnres. —  Before  the  eoa- 
tents  of  the  stoiuach,  liver,  spleen,  or  other  organs  containing  sneuc 
by  means  of  absorption  during  life,  can  be  submilted  to  any  of  die 
tests  for  arsenic,  it  is  necessary  to  obtain  a  solution  as  free  as  possible 
from  organic  matter.  Various  means  have  been  recommended  for  tliii 
purptjse ;  those  which  are  the  least  open  to  objection  are  the  foHowine : 

If  it  be  intended  to  separate  metallic  arsenic  by  means  of  R«'insch'- 
process,  all  the  soft  solids  should  be  cut  into  small  fragmeuts,  dis 
tilled  water,  if  necessary,  added,  and  also  hydrochloric  acid  in  ali^t 
excess.  This  mixture  should  be  boiled  gently  for  an  hour,  uiidl  all 
Boft  solids  are  either  dissolved  or  broken  down  into  fine  flalEes  or 
grains.  Filler  through  wet  muslin,  heat  the  filtered  liquid  spin 
to  the  boiling  point,  and  then  introduce  a  slip  of  copper  as  before  de- 
scribed. 

If,  however,  the  apparatus  of  Marsh  is  to  be  used,  the  following 
process  is  recommended  by  MM.  Danger  and  Flandin :  Add  to  the 
organic  matter  contained  in  a  porcelain  capsule  one  sixth  of  ill 
weight  of  sulphuric  acid,  and  heat  until  vapors  of  sulphurous  add 
appear.  The  matter  is  first  dissolved,  but  during  the  concentratJon 
it  is  charred.  The  liquor  is  to  be  constantly  stirred  with  a  glass  rod. 
The  carbonization  is  effected  without  any  swelling  or  frothing,  and 
is  to  be  continued  until  the  charcoal  is  friable  and  almost  dry.  A 
small  quantity  of  nitric  or  of  nitro-muriatie  acid  is  to  be  added  by 
means  of  a  pipette,  when  the  capsule  is  cold.  This  converts  the  arwni- 
ous  acid  into  the  more  soluble  arsenic  acid.  The  mixture  is  then  lo 
be  evaporated  to  dryness,  treated  with  boiling  water,  and  the  limpid 
liquor  introduced  into  Marsh's  apparatus,  in  which  it  never  froths. 

The  best  process,  and  the  one  most  generally  used  in  this  counnr, 
not  only  for  arsenic,  hut  also  for  the  other  metallic  poisons,  is  whil 
is  known  aa  Flandin  and  Danger's  process.  It  consists  in  finely  divid- 
ing, with  scissors,  the  solid  parts,  mixing  them  with  portions  of  tb? 
liquids,  adding  a  large  excess  of  hydrochloric  acid  in  an  evaporating 
dish,  and  about  a  teaspoonfid  of  crystals  of  chlorate  of  potassiuio. 
This  mixture  should  then  be  heated  over  a  water  bath,  when  the  »oli<i 
portions  will  gradually  become  destroyed,  and  the  fluid  will  asstmu' 
a  light  yellow  or  green  color ;  distilled  water  should  be  added  to  the 
mixture  from  time  to  time  as  the  fluid  evaporates  and  fresh  crystals  of 
chlorate  of  potassium,  whenever  the  fluid  becomes  dark  brown  or 
black  instead  of  remaining  yellow.  This  should  be  repeated 
from  time  to  time  until  the  fluid  remains  light-colored  after 
being  heated  at  least  half  an  hour  after  the  last  addition  of  potassium 
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ilorate.     By  this  means  the  arsenic,  if  present,  is  converted  to  the 
form  of  arsenic  acid.     The  mixture  may  then  be  allowed  to  cool,  so 
that  the  fatty  matters  will  separate,  and  filtered,  the  solids  remaining 
npou  the  filter  paper  being  thoroughly  washed.   The  filtrate  and  wash- 
water  united  must  be  again  heated  over  the  water  bath,  until  there 
U  no  more  free  cblorin  remaining  in  tlie  Euid.     It  is  then  necessary 
to  reconvert  the  arsenic  acid  into  arsenious  acid,  which  is  done  by  add- 
ing a  saturated  solution  of  sulphurous  acid  or  of  acid  sulphite  of 
aodinm  to  the  fluid,  and  continuing  the  heating  over  the  water  bath, 
nntil  the  odor  of  sulphurous  acid  gas  has  disappeared.     Filter  the 
fln)<),  if  oeoessary,  into  a  beaker  or  tall  jar,  and  pass  tlirough  it  a  slow 
nirrent  of  sulpbureted  hydrogen  gas  for  twenty- four  hours.     This 
^gill  precipitate  whatever  arsenic  is  present,  in  the  form  of  the  yellow 
Hnlphid  of  arsenic;  but  it  also  precipitates  some  of  the  organic  sub- 
stiiiices  in  the  form  of  unknown  organic  sulphur  compounds,  which, 
^anloss  arsenic  is  present  in  very  large  amounts,  disguise  the  yellow 
^frior  of  the  sulphid  of  arsenic ;  as  a  rule,  the  precipitate  thus  obtained 
lus  a  dirty  brown  color.     This  precipitate  should  be  separated  from 
fluid  by  filtration,  and  washed;  if  it  contains  sulphid  of  arsenic, 
only  impurity  consists  of  a  certain  amount  of  organic  aulphids, 
id  must,  of  course,  be  further  purified.     This  is  done  by  treating 
!ie  precipitate,  while  on  the  filter  paper,  with  a  boiling  mixture  of 
imonia  and  ammonium  sulphid,  which  will  dissolve  the  sulphid  of 
srsenic  together  with  the  organic  sulphids;  it  will  also  dissolve  any 
fiulphid  of  antimony  or  sulphid  of  tin  which  may  be  present,  but  it 
will   leave  upon  the  filter  paper  any  sulphid  of  lead,  mercury,  bis- 
muth, copper,  or  cadjnlum,  if  present     The  fluid  passing  through  the 
filter  should  be  collected  in  an  evaporating  dish  and  evaporated  to 
dryness ;  usually  the  residue  will  have  a  dark  brown  or  blackish  ap- 
pesraooe.   The  organic  sulphids  can  now  be  destroyed  by  moistening 
with  concentrated  nitric  acid,  and  evaporating,  repeating  this  process 
three  or  four  times,  by  which  process  also  the  sulphid  of  arsenic  is 
converted  into  arsenic  acid ;  or,  by  moistening  with  hydrochloric  acid, 
adding  one  or  two  crystals  of  potassium  chlorate,  and  evaporating  to 
dryacss.    The  arsenic  is  now  left  in  the  residue  in  the  form  of  arsenio 
^heid,  which  can  be  dissolved  in  hot,  distilled  water,  and  a  portion  of 
Wtte  solution  subjected  to  all  of  the  tests  for  arsenic  acid  (see  below) ; 
Another  portion  can  be  transformed  to  arscuious  acid  by  acidulating 
with  hydrochloric  acid,  and  boiling  with  a  solution  of  the  acid  sul- 
phite of  sodium  until  the  odor  of  sulphnrous  acid  has  disappeared; 
solution  can  be  used  for  aU  of  the  teste  for  arsenious  acid  (see 
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above).  All  of  tbe  chemicals  and  pieces  of  apparatns  used  Rhonld 
have  been  tested  and  found  to  be  absolutely  free  from  arsenic,  by  b^^ 
ing  been  employed  in  a  previous  or  parallel  analysis  of  tissues  vhidi 
contained  no  arsenic 

179.  Arsenic  acid,  in  general. —  Arsenic  acid  ia  seldom  met  with 
outside  of  a  chemical  laboratory.  It  has  been  proved  by  esperimenB 
upon  animals  to  be  poisonous,  and  although  it  has  given  rise  to  no 
fatal  cases  of  poisoning  in  man,  yet  its  chemical  study  ia  of  veiy  great 
importance  in  legal  cases,  since,  in  the  separation  of  arsenic  from  at- 
ganic  tissues,  the  while  arsenic  is  always  converted  into  arsenic  acid. 
Some  of  the  compounds  of  arsenic  acid,  which  are  formed  by  the  tests 
used,  should  always  be  talten  to  court  in  legal  cases  as  corpora  dflicti. 

180.  Tests  for  arsenic  acid. —  The  principal  tests  are  the  follow- 
ing:— 

(ffl)  Ammonio-nitrate  of  silver. — This  test  ia  performed  in  pre- 
cisely the  same  manner  as  for  arsenious  acid.  The  resulting  ane- 
niate  of  silver  has  a  reddish-brown  color,  and  is  soluble  both  in  an 
excess  of  ammonia  and  in  free  acids. 

(6)  Ammonio-sulphate  of  copper. ^ — This  test  ia  also  performed  in 
the  same  manner  as  for  arsenious  acid,  the  resulting  precipitate,  tr 
seniate  of  copper,  having  a  bluish-green  color  instead  of  the  light 
green,  and  is  soluble  in  an  excess  of  ammonia  and  free  acids. 

(c)  Sulphate  of  magnesium. — If  to  a  solution  of  arsenic  acid  be 
added  a  solution  of  chlorid  of  ammonium,  a  little  ammonia,  and  ■ 
solution  of  sulphate  of  magnesium,  and  the  mixture  be  shaken  my 
lently,  or  stirred  with  a  glass  rod,  a  white  crystalline  precipitate  of 
nmmonio-magnesium  arseniate  will  be  formed.  This  precipitate  ofr 
curs  in  the  form  of  prismatic  crystals  if  slowly  formed ;  bnt,  in  the 
form  of  fern-leaf  crystals  if  rapidly  formed.  These  crystals  are  a- 
actly  like  those  of  the  ammonio-magnesium  phosphate,  but  can  readiW 
be  distinguished  from  the  latter  by  the  fact  that  they  yield  melallie 
arsenic,  when  treated  by  the  reduction  test,  Reinsch's  test,  or  Marsh'i 
test ;  and  also  yield  a  yellow  precipitate,  when  dissolved  in  hydiw- 
chloric  acid  and  treated  with  sulphureted  hydrogen-  This  predpitsle 
ia  also  soluble  in  acetic  acid. 

(d)  Nitrate  of  uraniimi. — A  solution  of  arsenic  acid  is  pr«?cipi- 
tated  by  a  solution  of  nitrate  or  acetate  of  uranium,  in  the  form  oft 
pale  yellow,  fiocculent  or  granular  precipitate,  which  is  readily  sol- 
uble in  free,  mineral  acids ;  therefore,  it  is  always  best  to  add  a  litde 
acetate  of  sodium  before  adding  the  urnnium  solution,  in  order  to 
neutralize  any  free,  mineral  acid  which  may  be  present     A  similar 
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cipitate  is  fonned  by  phospliorie  acid,  but  can  be  distinguished 
the  same  way  as  the  ammonio-magnesium  compounds;  and,  more- 
er,  in  the  regular  process  of  analjais  in  legal  eases,  tbe  absence  of 
losphoric  acid  would  be  insured  hy  the  previous  precipitation  by 
mlphureted  hydrogen  and  thorough  washing  of  the  precipitated  aul- 
pbid.     This  test  is  especially  valuable,  because  it  can  be  used  as  a 
means  for  estimating  the  amount  of  arsenic  quantitatively,  as  it  ia 
iwed  for  estimating  the  amount  of  phosphoric  acid  quantitatively. 
^L    Arsenic  acid  is  also,  like  arsenious  acid,  precipitated  by  sulphu- 
^Qeted  hydrogen,  although  more  slowly^  because  the  aulphureted  hydro- 
gen must  first  convert  the  arsenic  acid  to  the  form  of  arsenious  acid, 
which  conversion  is  attended  with  the  separation  of  sulphur,  so  that 
^jbe  precipitate  formed  consists  of  a  niisture  of  sulphid  of  arsenic  and 
^blphur.     Arsenic  acid  also  responds  to  Marsh's,  Heinsch's,  and  the 
reduction  tests  like  arsenious  acid. 

181.  Sniphids  of  arsenic,  in  general.— There  are  several  of  these 
impounds  known  in  commerce;  as  realgar,  of  an  orange-red  color; 
rpiment,  which  is  yellow;  and  (it  is  said)  another  preparation,  bear- 
ag  the  same  name,  which  is  a  compound  of  pure  sulphid  and  arsen- 
9U8  acid.  The  pigment^  known  as  king's  yellow,  contains  a  sulphid 
arsenic  and  a  considerable  proportion  of  lime  and  sulphids.  Cases 
'of  intentional  and  accidental  poisoning  with  orpiment  are  known. 
A  female  was  poisoned  with  it  in  England  in  1835,  and  the  poison 
was  found  in  considerable  quantity  in  the  stomach  of  the  deceased 
fourteen  months  after  death.  Its  character  was  satisfactorily  proved 
by  chemical  analysis,  and  led  to  the  apprehension  and  conviction  of 
the  murderess,  who  waa  afterwards  executed.'"  Another  case,  in 
which  it  was  mixed  in  porridge,  by  mistake  for  turmeric,  is  related 
by  Dr.  Jochner.  An  old  man  and  his  nephew  both  partook  of  the 
■lood,  without  immediately  discovering  the  mistake.  The  prominent 
symptoms  were  continual  vomiting,  burning  pain  in  the  stomach,  and 
gradual  collapse.  The  old  man  died  in  twenty-two  hours ;  the  boy 
escaped.  Evidence  of  violent  inflammation  was  found  in  the  oesoph- 
agus and  stomach,  the  mucous  coat  of  the  latter  being  soft  and  thick- 
ened. There  was  a  sphacelated  spot,  1  inch  in  diameter,  in  the 
(Eeophagus,  and  another  in  the  stomach  of  3  inches  in  extent" 

The  Bulphida  of  arsenic,  when  pure,  are  not  poisonous;  but  when 
^Kposed  to  a  moist  atmosphere,  they  become  partially  oxidized,  and 
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thereby  mixed  with  arsenious  acid.     All  of  the  cases  of  poboaiiig  » 
ported  are,  in  reality,  cases  of  poiaoning  by  arsenious  acid. 

These  sulpbids,  when  pure,  are  insoluble  in  water  or  hydrothlDric 
acid,  but  are  aoluWe  in  hot,  concentrated  nitric  acid,  being  concerted 
into  arsenic  acid,  and  are  also  oxidized  into  arsenic  acid  by  hydro- 
chloric acid  and  potassium  chlorate.  They  yield  metallic  arsenir, 
when  subjected  to  the  reduction  test  They  are  soluble  in  the  alts- 
lies.  When  impure,  that  is,  when  they  contain,  as  they  oaually  do, 
more  or  less  arsenious  acid,  they  of  course  respond  to  all  of  the  te^u 
for  arsenious  acid. 

182.  Arsenite  of  potassium,  in  general. —  These  and  other  com- 
pounds of  arsenious  acid  with  alkaline  bases  are  poisonous.  The 
solution  of  arseuite  of  potassium  is  of  much  use  in  medicine, — espe- 
cially in  the  treatment  of  chronic  skin  diseases  and  intermittent  fever, 
— under  the  name  of  Fowler's  solution  or  liquor  potasii  arsenitts  (U. 
S.  P.).  It  receives  its  taste  and  color  from  the  spirit  of  lavender,  u 
officinally  prepared,  and  contains  4  grains  of  arsenious  acid  to  dit 
fluidounce,  the  usual  dose  of  which  is,  for  an  adult,  5  to  15  minims 
three  times  a  day.  From  the  occasional  adulteration  of  arsenic  witJi 
the  sulphate  of  lime,  this  preparation  is  no  douht  sometimes  weaker 
than  the  officinal  strength.  Two  cases  of  fatal  poisoning  by  it  have 
been  before  referred  to.  In  one  of  them  the  dose  did  not  amouut  to 
more  than  2  grains  in  five  days.  In  the  other  the  amount  swallowed 
was  not  ascertained.  The  symptoms  are  the  same  as  those  produceJ 
by  arsenious  acid.  The  dose,  however,  which  will  produce  poison-iu! 
effects  is  very  uncertain.  This  liquid  may  be  tested,  after  acidulation 
with  hydrochloric  acid,  by  means  of  any  of  the  tests  for  araenioiu 
acid  in  solution. 

There  are  a  number  of  solutions  of  arsenious  acid  in  alkalies  inei 
for  various  purposes ;  thus,  solutions  of  arsenious  acid  in  soft  soap  are 
sometimes  used  for  washing  sheep,  and  have  given  rise  to  caspo  p( 
poisoning.  Taylor  records  cases  of  poisoning  due  to  arsenite  of 
sodium,  which  was  used  as  a  cleansing  preparation;  there  is  a  soap 
(called  "savon  de  Becoeur")  employed  by  taxidermists  for  the  prep«- 
ration  of  skins,  which  contains  32  per  cent  of  arsenious  acid. 

183.  Arsenite  of  copper,  in  general. — As  this  article  owes  its  poison- 
ous properties  rather  to  the  arsenic  contained  in  it  than  to  the  oxid  of 
copper,  we  have  ranged  it  with  the  arsenical  compounds.  It  ha-  fr- 
quently  occasioned  accidents  in  England  and  on  the  continent  from 
its  use  as  a  coloring  iugredieut  in  confectionery.  In  1850,  Dr. 
Lethehy  reported  three  cases  of  poisoning  by  Scheele'a  green,  which 
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came  under  hia  notice;  and  he  states  that  between  thirty  and  forty 
children  were  poisoned  at  the  same  time  by  sweetmeats  sold  to  them 
by  a  confectioner  in  Petticoat  Lane.  He  stated,  moreover,  tiiat  as 
many  as  seventy  cases  of  poisoning  had  been  traced  to  a  similar  source 
within  three  years." 

Within  the  past  few  years,  in  this  country,  there  has  oeeurred  a 
large  number  of  cases  of  acute  poisoning,  mostly  suicidal,  from 
er  compound,  which  can  always  be  boug;ht  hy  the  pound  at  almost 
country  store,  for  tbe  purpose  of  killing  potato  bugs ;  it  is  sold 
voder  the  name  of  Paris  green.  The  writer  has  seen  four  or  five 
within  the  last  two  years.  The  symptoms  caused  by  large  doses 
of  Paris  green  are  exactly  the  same  as  those  caused  by  arsenious  acid, 
with  the  exception  of  the  coppery  taste  and  the  green  color  of  the 
Tomitus  and  stools.  The  symptoms  caused  hy  this  substance,  when 
owly  absorbed,  as  in  eases  where  it  is  used  for  coloriiig  wall  paper, 
lure  already  been  mentioned. 

The  arsenite  of  copper,  when  pure,  can  be  very  easily  recognized, 

loe  it  responds  to  the  tests  for  both  arsenic  and  copper.  Its  bright 
igreen  color  will  usually  lead  at  once  to  a  suspicion  as  to  its  nature. 
A  email  portion  of  the  powder,  treated  with  a  drop  of  ammonia  upon 
•  watch  glass,  immediately  imparts  to  the  latter  an  azure-blue  colorj 
and  if  a  drop  of  a  solution  of  nitrate  of  silver  be  allowed  to  flow  clovni 
the  side  of  the  watch  glass,  so  as  to  form  a  separate  layer  of  fluid  un- 
der tbe  ammoniacal  solution,  a  lemon-yellow  precipitate  of  arsenite 
of  siller  will  be  seen  at  the  junction  of  the  two  fluids.  This  test  will 
aerre  to  detect  tbe  pigment  in  wall  paper,  when  no  other  pigments  are 
pr€«enL  If  a  little  of  the  powder  be  heated  in  a  reduction  tube,  it 
will  be  decomposed,  arsenious  acid  will  be  volatilized  and  condensed 
on  the  cool  portion  of  the  tube,  and  oxid  of  copper  will  remain  at  the 
bottom.  These  tests  will  serve  to  detect  the  nature  of  Paris  green 
qniclcly ;  but,  in  legal  cases,  ihey  must  be  confirmed  by  applying  all  of 
tbe  tests  both  for  arsenic  and  for  copper. 

In  order  to  isolate  this  compound  from  organic  mixtures,  the  same 
process  should  be  resorted  to,  which  has  already  been  described  in 
4etttil  under  arsenious  acid  i^supra,  i  ITS). 


Xn.  Phosphords. 

184.  Different  forms  and  modes  of  administration, —  Phosphorus,  as 
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a  poison,  vas  almost  unkDown  previous  to  the  year  1850,  when  iu 
poisonous  properties  began  to  be  understood  by  the  laity ;  it  gave  riw 
to  many  cases  of  poisoning,  since  it  could  be  ao  easily  procured.    Tbf 
cases  of  phosphorus  poisoning  in  this  country  are  chiefly  accideoU), 
due  to  the  ingestion  of  the  phosphorus  ends  of  matches  by  childrGn; 
some  cases  are  caused  by  the  taking  of  vermin  pastes  which  coDtao 
phosphorus,  and  which  are  usually  mixtures  of  meal  or  flour  wilii 
some  coloring  matter,  like  Prussian  blue  or  Venetian  red,  and  som 
flavoring  matter  suited  to  the  taste  of  the  animal  for  which  the;  are 
intended.     Commercial  phosphorus  exists  in  two  forms,  the  tranf 
parent  or  common  form,  which  is  poisonous,  and  tJie  amorphous  or  rai 
phosphorus,  which  can  be  commonly  ingested,  when  pure,  with  imp" 
nity.     Tlie  form,  which  ia  usually  employed  in  the  manufaulure  uf 
matches  and  vermin  or  anim&l  pastes,  is  the  transparent  or  poisonou- 
variety.     In  the  manufacture  of  matches  but  little  phc^pbonjs  is  re 
quired,  a  pound  of  phosphorus  sufficing  for  nearly  one  half  million  uf 
matches.     Matches  are  usually  first  dipped  in  an  emulsion  of  sulphur 
and  glue,  or  some  other  glutinous  material,  and  then  the  ends  tipjirJ 
with  a  mixture  of  phosphorus,  coloring  matter,  as  vermilion,  osi'liziiif 
material  like  potassium  chlorate,  and  glue  or  mucilage.     In  the  w^ 
called  safely  matches,  all  of  the  phosphorus  is  placed  upon  the  hoi  ur 
scratching  surface.     Matches  are  the  most  frequent  source  of  phos 
phorus  poisoning,  and  have  been  the  cause  of  criminal,  accidental,  boJ 
suicidal  poisoning;  most  of  the  cases  are  accidental,  caused  by  the 
sucking  of  the  phosphorus  end  of  matches  by  children.     In  crimimtt 
cases,  matches  are  soaked  in  some  article  of  drink  like  coffee  or  tea: 
but  the  mistake  is  often  made  of  not  soaking  the  ends  sufficiently  long, 
or  of  not  stirring  the  fluid,  in  both  of  which  cases,  all,  or  nearly  all, 
of  the  phosphorus  remains  at  the  bottom  of  the  cup  or  other  vessd; 
or,  of  soaking  the  ends  too  long,  in  which  case  the  phosphorus  is  oxi- 
dized and    transformed    into  a    comparatively  harmless   compound, 
phosphorous  or  phosphoric  acid. 

Phosphorus  exists  in  four  forms,  two  of  which  are  very  rare  and 
hardly  known  outside  of  a  chemical  laboratory,  and  the  remaining 
two,  one,  the  yellow,  waxy  form,  the  other,  the  red  variety,  are  com- 
mon articles  of  commerce. 

The  waxy  or  crystalline  form  is  generally  sold  io  translucent,  cylin 
drical  sticks,  has  the  consistency  of  wax,  and,  as  it  oxidizes  rapidly,  it 
best  kept  under  water.  It  ignites  at  50°C ;  hence  great  care  must  be 
exercised  in  handling  it,  as  it  produces  severe  burns  if  it  catches  fire 
It  has  a  garlicky  odor,  is  very  slightly  soluble  in  water,  more  n  io 


PHOSPHORUS.  [5   184 

dcobol,  and  quite  bo  in  carbon  disulphid,  ether,  etc.     It  emits  a  feeble 
light,  and  when  exposed  to  the  air,  fumes  of  its  oxid  are  given  off. 

Red  phosphorus,  an  allotropic  form,  is  obtained  by  heating  the 
waxy  variety  to  240°  or  280°C,  in  an  atmosphere  of  carbon  dioxid, 
for  some  time,  and  washing  the  product  with  carbon  diaulphid.  Pre- 
pared in  this  way,  however,  it  is  rarely  free  from  traces  of  the  yellow 
variety.  Pure,  red  phosphorus  is  nonpoisonous.  It  is  a  reddiah- 
lirown,  amorphous  body,  odorless,  tasteless,  and  igiiitcs  at  a  much 
higher  temperature  than  the  yellow  form,  about  250''C. 

The  ordinary  sulphur  match  is  tipped  with  yellow  phosphorus, 
sand,  glue,  and  potassium  chlorate.  The  so-called  safety  match  gen- 
erally has  sulphid  of  antimony  in  place  of  the  phosphorus,  and  red 
phosphorus  is  put  upon  the  box  or  scratching  surface. 

There  is  one  other  compound  of  phosphorus  which  is  very  poison- 
ous, and  had  better  be  mentioned  here,  viz.,  phosphine  or  phosphu- 
reted  hydrogen.  It  is  found,  when  nascent  hydrogen  cornea  in  contact 
with  phoaphoruB  or  its  lower  oxids.  It  is  colorleaa,  sparingly  soluble, 
and  ordinarily  inflames  on  contact  with  air.  If  formed  with  the  ev- 
olution of  hydrogen,  it  burns  with  a  greenish  flame,  and  showa  three 
characteristic  absorption  bands  in  the  green,  with  the  spectroscope. 

185.  Preparations. —  (U.  S.  P.)  Phosphoric  acid;  diluted  phos- 
phoric acid  containing  10  per  cent  by  weight  of  absolute  ortho-phoa- 
pboric  acid ;  elixir  of  phosphorus,  each  cubic  centimeter  representing 
%  of  a  milligram  (0.00025  gm.)  of  phosphorua;  phosphorated  oil 
containing  1  per  cent  of  phosphorus;  spirit  of  phosphorus  contiiining 

'  1,2  grams  in  1000  cubic  centimeters  of  absolute  alcohol ;  pills  of  phos- 
phorus containing  6  centigrams  (0.06  gm.)  in  each  100  pilla. 

In  llr.  Blyth's  table  for  ten  years  ending  1S92,  there  are  92  re- 
ported deaths  by  suicide  from  phosphorus,  and  55  from  accident  or 
B^ligence.  Of  this  latter  class,  26  children  under  five  are  included, 
and  3  between  the  ages  of  five  and  fifteen.  Under  the  head  of  suicide, 
7  of  the  deaths  were  from  five  to  fifteen  years  of  age.     Mr.  Elyth  calls 

I  attention  to  the  fact  that  there  are  more  cases  of  fatal  poisoning  from 
phosphorus  in  France  and  Germany  than  in  England;  and  that,  in  a 
aeries  of  108  cases  of  poisoning  collected  by  Meischner,  together  with 
16  coming  under  the  observation  of  Schraube,  only  18  persons  recov- 
ered, and  90  died.  These  108  cases  occurred  between  the  years  1798 
and  1868.  Of  these  71  were  suicidal,  21  were  those  of  murder,  11 
were  accidental,  and  the  history  of  the  other  five  was  not  knoivn. 
Falck  also  collected,  in  a  later  eleven  yoara,  76  cases  of  phosphorus 
poisoning  from  various  sources.     Of  these  55  were  suicidal  and  5 
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homicidal,  the  remainder  accidental.  The  mortality  in  Falck  caaw 
was  55.3  per  eeiit,  Witthaiis  and  Bepker,  out  of  a  set  of  523  cases, 
determined  that  in  onlj  10  was  the  substance  other  than  tliat  of 
matches  or  vermin  poison.  Of  these  522  cases,  110  were  homiciikl, 
294  suicidal,  66  accidental,  4  abortion,  1  experiment,  2  quack.  Only 
3  of  the  bomicidal  and  3  of  the  suicidal  cases  occurred  in  the  United 
States.  In  the  Massachusetts  medical  examiners'  returns  for  tweft- 
tj-five  years,  there  were  17  deaths  caused  hy  poisoning  from  phos- 
phorus; 11  of  these  were  suicidal,  and  6  were  accidental;  2  of  the 
latter  were  from  matches  sucked  by  children,  1  from  vermin  exter- 
minator. 

186.  Symptoms  of  poisoning. —  Phoaphorus  is  one  of  the  most  in- 
sidious poisons  with  which  we  have  to  deal,  since  the  symptoms  may 
be  quite  slow  in  making  their  appearance,  and  in  different  cases  may 
assume  an  entirely  different  character,  so  that  we  may  have  three  dis- 
tinct kinds  of  symptoms  in  phosphorus  poisoning,  according  as  th^ 
are  chiefly  irritant,  as  in  the  usual  form  of  poisoning,  or  chiefly  af- 
fect the  nervous  system  or  the  blood,  although  in  some  cases  we  see 
symptoms  belonging  to  all  of  these  diflferent  varieties.  In  all  ca.«i 
there  is  usually  an  immediate  eructation  of  gas  which  has  the  taste 
of  phoaphorus,  and,  if  the  mouth  and  throat  be  viewed  at  this  time  in 
the  dark,  luminosity  will  be  perceived.  The  severe  symptoms  do  not 
usually  appear  for  several  hours,  generally  in  five  or  sii  hours,  hot 
sometimes  earlier,  and  sometimes  not  for  eighteen  or  tweuty-foui 
hours.  Usually,  after  the  lapse  of  several  hours,  there  is  pain  in  tiie 
throat  and  a  sensation  of  heat  in  the  epigastric  region ;  the  ton^e  it 
swollen ;  there  is  a  general  feeling  of  malaise,  nausea,  and  vomiting; 
the  vomitus  may  be  bloody,  but  usually  is  not,  and  if  it  contain  free 
phosphorus,  as  it  generally  does,  it  will  be  luminous  in  the  dark, — m- 
pecially  after  being  shaken  with  air;  then  colicky  pains  and  diarrhea 
come  on,  with  tenderness  of  the  abdomen.  These  symptoms  last  for 
one  or  two  days,  when  they  may  cease  entirely,  although  the  pulse 
remains  feeble,  and  pain  still  exists  in  the  limbs  and  back ;  and,  as  the 
patient  is,  apparently,  convalescing,  death  may  take  place  suddenly 
in  from  two  to  four  days.  In  many  cases,  between  the  second  and 
fourth  day,  the  patient  becomes  jaundiced ;  there  are  headache,  in- 
somnia, retention  of  urine,  which  is  frequently  albuminous,  owing  to 
the  affection  of  the  kidneys  caused  by  the  phosphorus,  and  containit 
the  abnormal  sediment  characteristic  of  the  affection;  then  vomiting 
takes  place  at  intervals;  the  stools  are  frequent,  painful,  and  some- 
times involuntary;  finally,  delirium  comes  on,  followed  by  coma  and 
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th,  in  from  about  six  to  twelve  days.  These  symptoms,  which  are 
moet  common,  resemble  Boraewhat  those  of  so-called,  acute,  yellow 
phy  of  the  liver,  althoiigL  some  authors  doubt  the  existence 
stich  a  disease.  In  aome  caaea  in  which  the  effects  of  the  poison 
poQ  the  oervous  system  predominate,  the  symptoms  begin  at  about 
same  time;  there  is  the  same  soreness  of  the  throat,  and  pain  in 
epigastrium,  with  nausea,  which  may  or  may  not  be  attended 
itfa  Tomiting;  then,  there  may  appear  sensations  of  numbness  or 
jliDg  in  the  limbs,  with  cramps  and  repeated  fainting,  and  there 
▼ery  great  prostration  ;  an  erythematous  eruption  may  appear,  and. 
ot  about  the  fifth  or  sixth  day,  delirium  comes  on,  with  the  uttcr- 
of  loud  cries,  gnashing  of  teeth,  convnilsire  twitchings,  coma,  and 
th  in  from  six  to  twelve  days.  In  still  rarer  cases,  the  phosphorus 
iffects  the  blood,  destroying  the  blood  globules  and  setting  the  pig- 
inent  free,  bo  that  we  see  the  evidences  of  this  action.  In  these  cases 
the  progrese  of  the  case  is  generally  slower,  although  the  onset  of  the 
^rmptoms  is  the  same,  and  the  vomitus  is  more  apt  to  be  bloody. 
lere  are  also  bloody  stools,  with  tenesmus;  the  liver  becomes  gradu- 
IIt  enlarged,  and  there  is  very  great  weakness  and  prostration.  After 
few  days  amelioration  takes  place,  although  colic  occurs  occasion- 
!ly,  and  in  a  few  weeks  hemorrhages  begin  to  occur  from  all  of  the 
nuoous  membranes  of  the  stomach,  mouth,  throat,  nose,  uterus,  ears. 
etc,  etc. ;  finally,  the  blood  becomes  fluid,  and  extravasations  take 
place  beneath  the  skin  and  mucous  membranes  j  dyspnea  cardialgia. 
and  general  numbness  occur  from  deterioration  of  the  blood ;  death 
may  take  place  after  the  lapse  of  perhaps  several  months,  from  ex- 
haustion caused  by  the  numerous  hemorrhages. 

Case«  of  professional  poisoning  have  occurred,  but  are  preveutcil 
by  exercising  due  care  in  the  selection  of  employees.  It  has  been 
'Oliced  that  those  who  have  sound  teeth  are  not  affected  with  tlio 
disease,  which  consists  of  a  necrosis  of  the  jaw,  so  that  it  is  now  a 
practice,  in  manufactories  of  phosphorus  matches,  to  employ  oul\ 
tboee  who  have  sound  teeth. 

187.  Formi  of  polBonin^  in  general, —  It  would  be  difficult  to  treat 
poisoning  from  phosphorus  in  the  way  that  we  have  described  the  ef- 
of  other  poisons ;  viz.,  by  describing  the  three  forms  of  poisoning 
acute,  subacute,  and  chronic.  Tardieu's  careful  studies  of  the  ef- 
fects of  phosphorus  poisoning  hare,  for  a  long  time,  been  the  guide 
f<w  toxicologists  for  the  discussion  of  the  s^>Tnptoms  following  the  in- 
gestion of  this  poison.  Thi.s  writer,  from  a  careful  research  of  clin- 
ical notes  of  a  number  of  oaaee  under  obaervation.  divides  the  effects 
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of  this  poisoning  nnder  the  head  of  "common  form,  hemorrhagic 
form,  and  nervous  form."  He  remarks:'*  "I  think  it  useful  to  estab- 
lish that  poisoning  by  phosphorus,  in  its  course  sometimes  rapid, 
sometimes  alow,  exhibits  in  its  sjmptoms  three  distinct  forms, — a  com- 
mon form,  a  nervous  form,  and  a  hemorrhagic  form.  I  recogniie 
that  in  certain  cases  these  three  forms  may  succeed  each  otlier,  and 
may  only  constitute  periods  of  poisoning;  but  it  is  incontosuble  that 
each  of  these  may  show  itself  alone,  and  occupy  the  whole  course  of 
the  illness  produced  by  the  poisoning."  In  commenting  upon  this 
classification  of  Prof.  Tardieu,  Mr.  Blyth  gives  the  result  of  his  study 
of  ISl  recorded  cases  of  phosphorus  poisoning:  In  the  common 
form,  83  per  cent  of  these  cases  were  classed,  in  the  hemorrbafic 
form,  10  per  cent,  in  the  nervous  form  6  per  cent,  unclassified  1  per 
cent. 

188.  Common  form. — Immediately  after  swallowing  the  phospllo^ 
us,  there  is  a  disagreeable  taste  and  odor  experienced.  Lnmediatelj 
following  this,  an  intense  pain  and  depression  in  the  region  of  the 
stomach  is  felt,  increased  by  pressure  over  the  pit  of  the  stomsch; 
eructations,  which  occasionally  appear  luminous  in  the  dark;  this 
may  continue  for  a  period  of  three  or  four  days.  Immediately  fol- 
lowing the  distress  in  the  stomach,  nausea  and  vomiting  take  place; 
the  throat  and  tongue  become  swollen  and  painfuL  These  aymptooB 
do  not  always  appear  insmediately,  but  may  be  delayed  from  one  to 
six  hours,  the  phosphorescent  eructations  appearing  before  the  dis- 
tressed symptoms.  The  vomited  matters  are  often  phosphoric,  and 
tinged  with  blood.  Diarrhea  occurs,  although  it  is  not  always  prom- 
inent There  is  also  rostiveness  and  sleeplessness  for  the  first  few 
nights.  The  pulse  may  be  slow,  in  some  instances,  and  hastened; 
the  bodily  temperature  is  usually  lower  than  normal  in  the  morningi, 
and  normal  in  the  evening. 

Jaundice  appears,  in  a  few  cases,  within  two  or  three  days,  but  is 
more  usual  within  three  days,  and  may  even  be  delayed  until  the  fifth 
day;  occasionally,  it  may  delay  from  two  to  four  weeks  before  iu 
appearance.  In  Mr.  Blyth's  eases,  jaundice  appeared  before  the  end 
of  the  third  day  in  78  per  cent;  and  in  26  of  these  cases,  in  which  the 
patients  lived  long  enough  for  the  occurrence  of  jaundice,  this  symp- 
tom was  absent  in  3.  In  132  cases  recorded  by  Lewin,  Meischner, 
and  Heisler,  jaundice  appeared  in  49  per  cent;  but  in  many  of  these 
cases  the  victim  died  before  jaundice  had  time  to  develop.     When 

■  Ehide  MpdifO-LCgnle  et  CHniqup  but 
I'EmpoiBannement,  Paris,  1876,  p.  483. 
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isundice  ia  a  pronouuced  aymptoin,  the  usual  incidents  peculiar  to 
jaundice  become  promineut;  in  fact,  these  may  be  similar  to  those  ac- 
paujing  Bcule,  jellow  atrophy,  such  aa  retention  of  uriue,  aleep- 
,ess,  headache,  frequent  vomiting,  painful  and  involuntary  in- 
testinal excretions,  sometimes  itching  eruptions  on  the  skin.     ^Vlieu 
jatmdioe  has  occurred  as  a  prominent  symptom,  following  the  en- 
^largement  of  the  livery  recovery  is  unusual ;  hut  when  recovery  occurs, 
^Bt  is  usually  preceded  by  a  diminution   in  the  size  of  the  liver. 
^Jaundice,  which  we  may  view  as  a  traumatic  lesion  of  the  liver,  or 
intoxication,  may  be  considered  as  the  most  dangerous  symptom,  in 
pbofiphorus  poisoning,  of  a  fatal  issue. 

189.  Hemorrhagic  form. —  The  symptoms  of  this  form  may  orig- 
ute  wiili  ihonc  desi-ribcd  in  the  preceding  paragraph;  but,  in  the 

reMtnt  class,  there  is  the  additional,  periodic  symptom  of  a  tendency 
hemorrhage,  bleeding  froni  the  mouth,  nose,  and  from  the 
lined  with  mucous  membrane.     This  hemorrhage  may  also 
ocTur  in  a  subcutaneous  tissue,  in  the  form  of  purpura,  ecehymoses; 
ihe  nkia  and  mucous  surfaces  may  appear  mottled  from  this  extrava- 
aaliun  of  blood  in  the  subjacent  tissues.     Qreat  prostration  accom- 
I      pani^^  this  stage,  and  this  condition  mny  last  for  a  long  period  of 
^BliDH-,  the  victims  dying  weeks  or  months  after  having  absorbed  phos- 
^^ihoma,  and  after  these  suffering  symptoms  of  its  iutoxieation.     The 
urine  is  scanty,  high-colored,  containing  albumin,  bile  pigments  and 
casts;  hemoglobinuria. 

190.  Nervotu  form. —  This  form,  in  which  derangements  connected 
^^wiih  the  nervous  system  are  the  predominating  features,  is  not  ao  com- 
^kion  as  the  two  preceding  forms  of  phosphorus  intoxication.  The 
^^Ersl  symptoms  observed  in  this  class  are  strange,  creeping  sensations 

in  the  muscles  of  locomotion,  spasmodic  cramps,  fainting  spells,  and 

intense  sleepiness.     Jaundice,  purpura,  appear  about  the  fifth  day, 

^■followed  by  an  acute  delirium,  lockjaw,  convulsions,  and  death. 

^P     191.  Lethal  dose. — A  young  man  died  on  the  twelfth  day,  from  the 

I      effects  of  ly^  grains  (0.097  gm.).**     Martin-Solon  relates  the  ease 

of  a  patient  who  died  in  two  days  from  less  than  a  grain  in  the  form 

of  einulaion."     An  apothecary  named  Doffenbach,  in  experimeutiug 

upon  the  effects  of  ibis  substance,  took  1  grain  (0,65  gm.),  the  next 

liar  2,  and  the  following  day  3  grains;  three  days  after  the  last  dose, 

Ewaa  seized  with  violent  vomiting,  and  died  on  the  seventh  day.'" 
child  two  and  a  half  years  old  died  after  swallowing  the  phoa- 
•Worbe.  Mcd.-Cliir.  Zeit.  1826.  Bd.  4,        •  ChristJBOn,  p.  181. 
183.  "  Froriep.  Notii.  Nr.  493. 
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pliorus  on  eight  friction  matchea."  A  child  two  months  old  is  said 
to  have  died  from  the  effects  of  two  such  matches. ^*  If  of  tbe 
average  qualit;,  they  would  contain  about  -^  of  a  grain  of  phos- 
phorus. 

The  smallest  fatal  dose  recorded  for  an  adult  is  .116  of  a  grain 
(7.5  mg.) ;  for  an  infant  five  weeka  old,  -ji^  of  a  grain  (O.lSmg.)  of 
phosphorus  contained  in  a  single  match  head.  It  should  be  noted 
that  phosphorus  is  exceedingly  poiaonous,  when  it  enters  the  body  id 
minute  portions,  or  in  the  form  of  solutions;  but  if  taken  in  cosne 
pieces,  it  may  not  then  be  absorbed,  but  passed  out  undigested  through 
the  whole  length  of  the  intestinal  canal,  ilajendie  introduced  phos- 
phorated oil  lata  the  venous  circulation  of  animals.  They  ejthali^ 
tvhite  fumes,  some  few  dying  from  asphyxia;  but  no  symptoms  of 
phosphorus  poisoning  were  observed.  These  experiments,  repealed 
and  confirmed  by  others,  seem  to  prove  that  these  coarse  particles  of 
phosphorus  were  arrested  in  the  capillary  vessels  of  the  lungs,  which 
interfered  with  pulmonary  respiration.  According  to  experiment!, 
performed  under  the  direction  of  L.  Hermann,  consisting  of  lie  in- 
jection of  a  fine  emulsion  of  phosphorus  into  the  venous  system,**  the 
phosphorus  in  its  divided  form  passed  through  the  pulmonary  capil- 
lary blood  vessels,  in  this  case,  without  the  animals  exhaling  white 
fumes,  and,  being  absorbed,  soon  manifested  the  symptoms  of  pho* 
phorus  poisoning.  Therefore,  as  phosfihorus  paste  and  the  heads  of 
matches  contain  phosphorus  in  a  minutely  divided  form,  the  inges- 
tion of  this  form  of  phosphorus  is,  on  account  of  its  easy  absorption, 
extremely  poisonous. 

Mr.  Blyth  concludes,  from  his  study  of  the  clinical  history  of  fstal 
cases  of  poisoning  by  phosphoriis,  that,  though  6  of  these  cases  showed 
symptoms  commencing  within  the  hour  (about  half  of  the  cases),  SO 
per  cent  of  these  cases  may  be  expected  to  show  poisonous  STmplnin! 
within  six  hours.  The  above  writer  finds  that  in  150  cases  of  falsi 
poisoning  by  phosphorus,  17  died  within  twenty-four  hours,  30  within 
two  days,  and  103  within  seven  days.  Three  patients  lived  eight 
days,  6  nine  days,  13  ten  days,  1  eleven  days,  1  sixteen  days,  1  sevpo- 
teen  days,  and  1  survived  eight  months.  This  ahowed  that  79.8  pet 
cent  of  these  fntJil  cases  died  within  one  week. 

192.  Vapor  of  phosphorus. —  The  vapor  of  phosphorus,  which  we 
observed   in  a  former  paragraph   has  caused   professional   poisouing 

" SFhmidt'B  Jahrbacher,   1B44,   No.  6,        "Arch.  I.  d.  Oe».  PhyBioloKie,  111.  9- 
Bd.  XLII.  I.  J       -T.  (- 

'Huaem&iin,  Jour.  f.  Pbarm.  11.  109. 
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unong  employees  id  factories  where  phoapborua  is  used,  has,  in  close, 
Ul-reutiluted  apartments,  subjected  a  workman  to  fatal  poisoniiig 
{toiu  iubaliug  pbospUorus  vapor.^**  Anotlier  ease  is  mentioned  by 
Mr.  Blyth,  in  which  a  man,  thirty-nine  years  of  age,  was  working  in 
«  match  factory  at  Stockholm  in  ld4S.  By  some  accident  the  ma- 
terial for  making  these  matches  took  fire  and  exploded.  The  inhala- 
tion of  the  phosphorus  vapor  caused  this  man  to  fall  down  uncun- 
seious ;  he  could  not  get  up,  having  lost,  in  a  great  measure,  power 
over  his  legs  and  arms.  He  was  taken  to  the  hospital,  where,  after  a 
little  while,  he  could  take  a  few,  staggering  steps,  but  was  in  a  very 
p«ralyz«d  condition,  with  spasmodic  t^vitcbing  of  his  muscles,  but 
with  no  pain.  The  sensibility  of  the  skin  and  of  the  region  over  the 
spine  was  neither  sensitive  to  presaure,  nor  to  heat  applied  from  a 
hot  sponge;  his  speech  was  somewhat  obscure;  but  the  symptoms  of 
paralysis  gradually  increased  for  three  years,  when  be  died.  A  pe- 
eoliarity  of  the  chronic,  phoephoruhi  poisoning,  experienced  iu  factor- 
ies among  their  workmen,  is  illustrated  by  the  following  case  reported 
by  Fournier  and  OUiver,"  and  exhibits  the  sudden  access  of  phos- 
phorus vapor  poisoning  in  a  girl,  after  working  four  years  in  a  phos- 
phorus faclory;  the  symptoms  were  periosteitia  of  the  upper  jaw  and 
intense  anemia.  After  the  eruption  of  purpura,  she  died  comatose. 
W^ner"  found,  after  administering  small  daily  doaea  of  phosphorus 
to  animaU,  both  as  vapor  and  as  finely  divided  solid,  their  condition 
showed  that  tJie  bones  were  more  contracted  than  normal,  the  medul- 
lary canals  being  smaller  than  in  healthy  bones.  Ossification  was 
hastened,  and  the  formation  of  callus  in  fractured  limbs  waa  in- 
enaaed. 

193.  Treatment. —  The  true  antidote  for  poisoning  by  phosphorus, 
after  emptying  the  stomach  either  by  medicine  or  stomach  pump,  is 
oil  of  turpentine,  in  full  medicinal  doses  of  about  40  drops  (2.5  cc.), 
frequently  admin islcred.  This  method  of  treatment,  when  resorted 
to  at  an  early  period  after  tJie  ingestion  of  the  poison,  has  caused 
many  recoveries.  Sulphate  of  copper,  as  an  emetic,  should  be 
avoided,  as  it  may  caune  severe  gastroenteritis. 

194.  Action. —  According  to  the  investigations  of  Dybkowsky,"'  it 
aeem^  probable  that  the  principal  action  of  phosphorus  is  due  to  the 
fonnation  of  pbosphureted  hydrogen  in  the  alimentary  canal;  this 


■.\nnimire  de  Tlifiap.  1874,  p.  100; 
Bdiuchardl  in  Mu-^dika'd  llaiidtmch ; 
»!»  Sfhraidt'i  Jahrbuch,  16411.  Bd.  51. 
•.  tnl. 

"Gaz.  Hcbd.  tl»  hifd.  29,  p.  481,  1868. 
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can  readily  take  place,  since  nasceot  hydrogen  is  produced  durisg  the 
natural  processes  of  digestion.  The  local  inflammatory  effects  mb 
also  be  produced,  when  the  poison  is  taken  in  tolerably  large  pieca; 
but  many  cases  are  reported, — especially  those  in  which  ibe  pi«» 
phorus  ia  taken  in  a  finely  divided  state, — where  there  is  no  eridooce 
of  any  local  inflammatory  or  ulcerative  action- 
It  should  be  observed  that  red  phosphorus,  made  by  heating  phos- 
phorus in  a  vessel  closed  without  air  for  thirty-six  hours,  ia  a  reddish- 
brown  powder,  which  does  not  freely  oxidize  in  air  and  requires  i 
higher  temperature  for  combustion  than  ordinary  phosphorus,  and 
is  not  poisonous  when  pure.  The  commercial  article  exists  with  i 
small  percentage  of  stick  phosphorus. 

It  would  naturally  appear,  from  the  peculiarities  noticed  in  sow. 
of  the  clinical  cases  of  phosphorus  poisoning,  that  this  poison  mu^t 
produce  some  morphological  alteration  of  the  blood,  when  this  sub 
stance  ia  absorbed ;  but  the  authorities  appear  to  differ  as  to  the  evi- 
dence that  phosphorus  prevents  coagulation  of  the  blood.  Nasw 
maintains  that  phosphorated  oil,  given  to  a  dog,  prevents  coagulatiou 
of  the  blood;  on  the  other  hand,  Liebreck^*  found  the  btood  dark, 
fluid,  and  "in  perfect  solution;"  bis  observation  was  confirmed  bj 
Bibria  and  SchuchardL^**  Lebert  and  Wyss  found  the  blood  of  aui- 
mala,  both  in  veins  and  inextravasations,  in  a  normal  conditioti. 
Phosphorus  increases  the  fatty  contents  of  the  blood,  Ritter  obsemyi 
that  when  phosphorus  mixed  with  starch  was  given  to  a  dog  the  fjittv 
eleraenta  increased  from  2  per  1000  up  to  3,41  and  3.47  per  1000- 
Memard'*  observed  that  the  blood  of  the  jugular  and  portal  vein^as 
well  as  in  the  extravasations,  produced  microscopic,  fat  globules,  ind 
heniatin  crystals  soluble  in  ether. 

It  has  been  noted  in  the  description  of  symptoms  of  poisoning  hy 
phosphorus  that  these  indicate  an  alteration  in  the  cell  tissue  of  the 
liver  and  kidneys.  It  would  appear,,  also,  that  almost  all  of  the  or- 
gans of  the  body  show  a  degeueration  of  the  tissue  structure.  It  h 
quite  evident  that  the  action  upon  the  liver  tissue  is  very  marked,  not 
only  on  account  of  the  subsequent  appearance  of  jaundice,  but  al» 
because  leucin  and  tyrosin,  products  of  the  Hver  secretion,  are  passed 
out  with  the  urine  through  the  kidneys.  The  urea  is  much  dimin- 
ished, and  may  be,  towards  death,  entirely  absent.     Kobert  inclines 
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to  the  opinion  that  there  are  grave  disturbances  of  metaboliem.  De- 
generation of  the  body  albumin  produces  fat,  leucin,  tyrosiii,  sarcolac- 
tie  acid,  and  phosphorus  bases.  He  also  notes  lliat  the  kidneys  are 
6hrunki?n,  and  that  the  tissue  of  the  heart  undergoes  degeneration. 

195.  Sia^oaii. —  To  establish  tlje  diagnosis  of  poisoning  by  phos- 
phorus, the  evidence  of  ita  odor  and  phoaphorescence  in  the  exhalation 
from  the  lungs,  and  in  the  voinitod  material  from  the  stomach,  would 
determine  the  fact;  subsequently,  the  purpura  and  eccliymosea  under 
the  akin,  taken  in  connection  with  the  jaundiced  color  of  the  skin, 
would,  with  the  preceding  symptoms,  offer  corroboration ;  finally,  the 
actual  chemical  tests  of  the  presence  of  phosphorus  in  the  urine  would 
insure  diagnosis. 

196.  Poit-mortem  appearancet. —  It  must  be  noted  that  the  post- 
mortem appearances  vary  with  the  form  of  phosphorus  used. 

Ist  When  pure  phosphorus  has  been  used  alone,  or  in  combination 
with  fat  or  oil,  the  oesophagus  and  digestive  canal  are  more  often  the 
seat  of  pathological  alterations.  "Fragments  of  solid  phosphorus, 
recognizable  by  the  odor  or  by  the  phosphorescence,  have  been  found 
adherent  to  the  mucous  membrane  of  the  intestines,  and  even  in  the 
large  intestine."*"  In  the  cesophagus  and  digestive  canal  may  be 
found,  here  and  there,  ecchymotic  or  gangrenous  spots.  Generally  the 
mesenteric  ganglia  are  engorged,  softened,  and  friable. 

2d.  ^Tien  this  poison  has  been  in  the  form  of  paste,  or  the  sub- 
stance used  on  matches,  it  will  often  happen  that  no  appreciable  ana- 
tomical lesion  can  ever  be  delected ;  but  ordinarily,  if  there  be  neither 
redness,  trace  of  inflammation,  nor  ulceration,  very  many  points  of 
hemorrhage  may  be  determined.  On  opening  the  abdomen,  the  mes- 
entery and  the  visceral  peritoneimi  appear  spotted  with  black  ecchy- 
motic patches  or  points,  analogous  to  the  spoils  in  piiriiura.  The  blood 
is  liquid,  without  any  notable  alteration  of  the  blood  corpuscles.  The 
bladder  incloses  urine  mi-ted  with  blood,  and  presents,  oftentimes, 
submucous  ecchymoses. 

The  microscopical  examination  of  the  tissues  is  an  important 
means  of  detecting  poison  by  phosphorus.  The  liver,  the  kidneys,  and 
the  follicles  of  the  stomach,  the  heart,  and  muscles  are  seen  under  the 
microscope  in  a  condition  of  fatty  degeneration.  Still,  these  peculiari- 
ties per  se  are  not  indicative  of  poisoning  by  phosphorus,  as  they  are 
found  after  poisoning  by  many  otlier  agents,  and  also  as  the  result  of 
many  diseases  of  the  lymphatic  system.  These  appearances  must  be 
asitociatcd  with  some  of  the  important  symptoms  of  phosphorus  poi- 
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I  IM)  isorgaxic  Foisosa. 

Boniiig,  u  tbe  icterie  •ppearmaoe  of  Uie  bodr,  moficnlAr  pains,  ind 
wekkneaH.  Taidieo*'  £>*«  *  represenUdoii  b;  pUtea  of  the  mimi' 
scopical  appearanceB  mentioned  abore. 

In  one  case,  tbe  muooiu  membnoe  of  tlie  stomaeb  was  of  a  crim- 
son color,  softened  in  nun;  places,  and  easily  detached;  near  tbe 
pf  lonts  was  aa  nleeration  of  tbe  size  of  a  quarter  dollar,  with  brown 
evertt-d  edges,  and  tbe  muacalar  coat  onder  it  bare.  Another  sitniUr 
ulceration  was  fonnd  in  \ba  greater  eurvatQie.  Tbe  whole  of  the 
small  intestine  exhibited  signs  of  violent  infiammation,  but  the  I:ir^ 
inteatuie  was  fre«  from  it,  except  in  the  rectum.  In  another  case,  the 
mncoofl  coat  of  the  stomach  and  duodenum  was  so  softened  tlut  tb« 
handle  of  a  knife,  passed  l<ehtiid  it,  readily  detached  it  in  a  Boftened 
eondition.  Similar  conditions  have  been  found  in  still  other  casea** 
These  morbid  alterations,  therefore,  resemble  those  of  ga5troeBteriti&, 
arising  from  other  causes.  The  agency  of  phosphorus,  in  prodncipg 
such  changes,  must  be  ascertained,  not  only  from  the  hietory  of  tlw 
case,  but  also  from  its  detection  by  the  senses,  and  by  chemical  exam- 
ination. Krahmer  states  that  phosphorus,  after  absorption,  so  affedn 
the  blood  as  to  produce  ecchymoses  under  the  mucous  meTabrsno, 
skin,  etc.'*  It  should,  however,  be  borne  in  mind  that  fatal  poiwn- 
ing  bj  phosphorus  may  take  place  without  tbe  stomach  or,  indeed, 
any  of  the  oi^ns  displaying  the  slighte-^t  leaion.  This  ia  shown  in 
Nitsche'a  case,**  in  which  the  dose  of  the  poison  was  very  large;  in 
that  quoted  by  Husemann  ;*'  in  Lewinsky's  case,'*  and  others. 

One  of  the  most  common  alterations  is  a  remarkable  fluidity  of  die 
blood.  Nitsche,  Lewinsky,  Erahmer,  and  Husemann  describe  it. 
Of  this  point,  Casper  remarks  that  we  must  admit  phosphorus  to  be 
sometimes  fatal  by  destroying  the  vitality  of  the  blood.  In  the  cases 
reported  by  him,  the  blood  disks  had  become  transparent  by  the  lo8» 
of  their  coloring  matter,  which  was  diffused  through  the  uncoagnlated 
plasma,  giving  it  the  appearance  of  a  cherry-red  fluid  of  syrupy  we- 
sistence.  Such  changes  prove  the  blood  to  be  deprived  of  vital  in'! 
nutritive  qualities. 

The  contents  of  the  stomach  or  the  matters  vomited  may  give  * 
white  inflanmiable  vapor,  and  be  luminous  in  the  dark.     This  wu 

■Op.  cit.  p.  441.  "Handbuch  at*  Aufl.  p.  AN. 
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observed  in  Lewiasky's  case,  referred  to  above.  They  may  also  ex- 
bale  a  phosphoric  odor.  Flachsland  reported  a  case  ia  which  the  de- 
jections obtained  by  eDemata  were  luminous  in  the  dark,  and  pieces 
of  phosphorus  were  found  in  them.**  It  ia  said  that  the  iDtestines, 
and  even  the  flesh  of  animals  poisoned  by  phosphorus,  have  the  odor 
of  garlic,  and  appear  luminous  in  the  dark.  In  a  womau,  who  died 
while  taking  phosphorus  medicinally,  it  was  remarked  that  the  whole 
of  the  viscera  of  the  body  were  luminous;  thus  indicating  the  exten- 
sive diffusion  of  the  poison,**  Brera  observed  also,  in  opening  the 
body  of  a  woman  to  whom  he  had  administered  phosphorus  both  by 
the  mouth  and  rectum,  that  a  white  vapor,  having  an  alliaceous  odor, 
and  taking  fire  at  the  approach  of  a  flame,  arose  from  the  stomach.*" 
In  the  report  of  a  ease  by  Dr.  Bingley,  in  1857,  it  is  said,  "on  opening 
the  stomach  there  was  an  escape  of  white  smoke,  accompanied  by  u 
strong  amell  of  garlic."  **  Similar  vapors,  luminous  in  the  dark,  have 
been  seen  issuing  from  the  rectum  and  even  from  the  vagina.*'  An- 
other case  is  interesting  from  the  fact  that,  although  the  body  had 
been  buried  fourteen  days,  phosphorus  was  discovered,  by  means  of 
its  physical  properties,  in  the  stomach.**  On  the  tenth  day  after  it 
had  been  taken,  Mayer  detected  it  in  the  contents  of  the  intestine. 

The  above  cases  prove  that  sometimes  a  portion  of  the  phoHphorus 
may  be  absorbed  as  such  into  the  blood,  and  impart  its  luminosity  to 
an  interna!  organ;  the  same  thing  has  beeu  demonstrated  by  experi- 
ments upon  animals,  the  breath  exhaled  being  luminous,  after  the 
phosphorus  had  been  introduced  into  the  stomach  through  an  external 
opening,  after  the  cesophagus  had  been  tied. 

In  reference  to  the  confusion  which  might  arise  in  differentiating 
the  disease  of  acute,  yellow  atrophy  of  the  liver  from  the  yellow 
atrophy  which  occurs  after  poisoning  by  phosphorus,  we  would  quote 
the  words  of  Dr.  Hans  Schmaus :"  "Acute,  yellow  atrophy  is  a  rare 
disease  which,  at  times,  follows  infections  and  septic  conditions,  and 
may  occur  during  pregnancy  or  with  puerperal  fever.  It  ia  more 
common  in  women  than  in  men. 

"A  condition,  similar  to  the  above,  follows  phosphorus  and  arsenic 
poisoning.  The  essential  element  is  fatty  degeneration.  Since  death 
occurs  earlier  than  with  acute,  yellow  atrophy,  often  in  a  few  seconds, 
and  at  the  longest  after  a  few  days,  the  liver  may  be  studied  in  an 


I      ■MeJ.Chir.  Zeit.  182«.  IV.  p.  183. 
*•  Tnylor  on  Pciinonii,  p.  244. 
"Riflissioni  Med.  Prar,  buI'ubu  inter- 
■M  del  fosforo,  etc.  I'nvia.  1778,  p.  8, 
*I.uicet,  June,  185T,  p.  BOO. 


"Caaper,  Oericht.  Med.  I,  401,  442. 
"PdinlTor,    quoted    in    Henke,     Zcit- 
schrift.  185!.     E.  H.  43,  p.  21B. 
-Op.  oitp,  396. 
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early  stage,  when  there  is  no  removal  of  the  degenerated  tissues,  but 
wheo  excessive  f attj  clianges  are  beginning  the  process.  The  Uvcr  is 
then  lai^,  icteric,  soft,  and  friable.  If  death  is  delayed  for  a  time 
the  condition  reproduces  that  of  yellow  atrophy. 

'In  all  three  oonditiona  the  heart,  the  kidneys,  and  the  alimrntsrv 

tthelium  suffer  albuminous  and  fatty  degeneration.     With  the  poi- 
mentioned  the  striated  muscles  present  the  same  changes." 

It  should  be  noted  that,  where  there  are  scattered  spots  of  degenera- 
tion in  the  liver  tissue,  due  to  lesions  effected  through  closure  of  cmtU 
blood  vessels  in  that  organ,  or  from  anemic  or  hemorrhagic  infarctjon, 
this  condition  should  not  be  confused  with  the  imiversal,  cell  degeneri- 
tion  following  poisoning  from  either  phosphorus  or  arsenic.  Tlie 
same  remark  applies  to  the  scattered  areas  of  fatty  degeneratioB 
which  is  met  with  in  typhoid,  recurrent  fever,  variola,  scarlatina,  nu- 
laria,  Weil's  disease,  and  puerperal  eclampsia.  It  should  also  le 
noted  that,  with  the  degeneration  of  the  liver  tissue,  there  is  coex- 
istent,— especially  after  the  lapse  of  a  few  days, — fatty  degoneratioa 
of  the  heart  tissue,  kidneys,  and  voluntary  muscles.  As  between  tite 
post-mortem  effects  from  arsenical  poisoning,  they  are  distinguished 
from  those  of  phosphorus,  as  apart  from  the  phosphorescent  odor,  etc., 
mentioned  above.  There  should  be  called  to  mind  the  effects  of  arsenic 
upon  the  question  of  the  resistance  which  arsenic  affords  to  the  ca- 
daver to  putrefaction. 

There  are  certain  cases,  mentioned  above,  wherein  it  is  noted  that 
the  post-mortem  appearances,  after  fatal  poisoning,  did  not  display 
any  lesion;  as  justly  remarked,  in  discussing  the  case  quoted  by  Ppif. 
Tardieu  of  this  character,  that  the  microscope  was  not  used  to  exam- 
ine, in  these  earlier  cases  reported,  the  microscopical  character  of  th« 
liver  cells,  and  the  tissues  of  the  other  organs  in  which  the  lesion* 
usually  occur;  consequently,  without  the  use  of  the  microscope  these 
specific  lesions  might  go  unnoticed.  This  condition  of  the  d^enera- 
tion  in  the  liver  and  other  organs  has  been  very  carefully  considered, 
and  illustrated  by  undoubted  cases  recorded  by  observers;  and  it  i» 
now  generally  admitted  by  writers  on  toxicology  that  this  evidence  of 
poisoning  is  one  of  the  most  constant,  and  appears  at  a  very  earl; 
period  after  the  swallowing  of  the  poison.  The  experiments  of  feed- 
ing phosphorus  to  animals  reveal  the  same  early  appearance  of  the 
alteration  in  the  structure  of  the  organs  above  etmmeratod.  Acute, 
yellow  atrophy  seems  to  be  followed,  when  occurring  as  a  disease,  b"f 
an  inBammation  of  the  connective  tissue  between  the  lobules  of  the 
liver;  while,  in  phosphorus  poisoning,  the  cells  are  swollen  and  oon- 
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uin  fat  globules,  aod,  in  tbis  condition,  press  upon  the  vessels,  tbus 
abutting  o£f  the  bKwd  supply  and  further  wasting  of  the  tissue  of  the 
lirer.  Maschkn  emphasizes  the  fact  that  there  are  never  found,  in 
cases  of  phosphorus  poisoning,  the  grej-white,  knotty,  fecal  niaases 
which  are  uauallj  in  the  intestines  during  acute,  yellow  atrophy ;  it  is 
more  common  to  find,  associated  with  phosphorus  poisoning,  the  fecal 
masst-j  fluid,  and  accompanied  with  catarrh. 

197.  Chemical  examination. —  The  appearance  of  phosphorus  is  fa- 
miliar to  everyone.  It  is  insoluble  in  water,  but  soluble  in  ether,  alco- 
hol, and  the  oils.  It  melts  at  110°,  and  takes  fire  at  a  temperature  a 
little  above  this.  It  has  a  peculiar  odor,  which  may  readily  bo  per- 
wived  by  rubbing  the  moistened  finger  over  the  phosphorus  end  of  a 
match.  In  contact  with  air  or  oxygen  it  is  luminous,  if  examined  in 
H  dark  room.  Sometimes  it  may  be  separated  mechanically  from  the 
cootenta  of  the  stomach,  or  from  this  organ  itself.  In  a  case  of  homi- 
cidal poisoning  of  a  young  actress  in  Berlin,  the  stomach  was  empty, 
there  was  no  unusual  smell,  and  only  a  few,  suspicious,  yellowish  spots 
in  the  stomach,  with  no  inflammation.  In  consequence  of  suspicions 
of  the  cause  of  death  being  aroused,  by  the  fact  of  the  husband  of  the 
deceased  having  shortly  before  purchased  phosphorus  paste  (under  a 
special  permit),  the  stomach  was  submitted  to  a  chemical  examina- 
tion. Cut  into  pieces,  and  warmed  in  a  dark  place  over  a  spirit  lamp, 
several  shining  points  were  observed  in  it,  and  afterwards,  by  direct- 
ing  a  fine  stream  upon  pieces  of  the  stomach,  removing  fatty  matters 
by  boiling,  and  afterwards  quickly  cooling,  the  phosphorus  was  ob- 
tained in  a  globule  of  the  size  of  the  head  of  a  pin."^" 

I  In  another  case  of  attempted  poisoning,  a  woman  prepared  some 
•oap  for  her  buaband.  After  he  had  taken  a  few  spoonfuls,  he  was 
seized  with  pain  in  the  stomach.  In  the  evening  his  wife  again 
pmnnrid  him  to  eat  some  more  of  it;  but  bis  suspicions  were  awakened, 
when,  on  taking  it  out  of  the  warm  and  dark  oven  in  which  it  bad  been 
nut  away,  he  oli8er\'ed  that  it  was  luminous, 

m  The  bowl  was  therefore  sent  to  the  magistrate.  On  uncovering  it, 
white  vapors,  with  a  penetrating  odor,  proceeded  from  it.  ^Mien  the 
contents  were  poured  out  on  an  evaporating  dish,  a  transparent,  slun- 
ing  globule  was  observed  at  tho  bottom,  and  afterwards  several  more, 
which,  when  rubbed  between  the  fingers,  became  luminous,  and  gave 
aS  while  vapora    On  boiling  the  soup  over  a  spirit  lami),  bubbles  rose 

k  the  surface,  which  inflamed  spontaneously.'^ 

"Sptuohl,  CMDcri  Vierteljnhri.  1862,        "  Kenke's     Zeitscbrift,     E.     B.     Bi 
ApriL  XXVI.  p,  173. 


i 


t  107]  INORGANIC  POISONS.  !S0 

The  detection  of  phosphorus  is,  however,  seldom  so  easy.  Being 
mostly  taken,  finely  divided  in  the  fonn  of  paste,  and  being  not  al- 
ways rapidly  fatal,  it  may  be  either  removed  by  vomiting,  or  exist  in 
too  small  quantity  to  be  recognized  with  certainty.  Nevertheless,  u 
WG  have  before  stated,  it  has  been  detected  in  the  body  fourteen  dsji 
after  death.     In  another  case,  it  was  found  ten  days  after  death. 

Dr.  V.  Elvers^'  reports  a  case  in  which  free  phosphorus  was  de- 
tected in  the  body  of  a  woman  ei^t  weeks  and  two  days  after  deaik 
In  this  case  1^^  grains  of  phosphorus  were  obtained  from  the  intes- 
tines. This  case  is  the  longest  on  record  of  the  detection  of  free  phot- 
phorus  in  the  himian  body. 

Various  processes  have  been  recommended  for  the  isolation  of  phne- 
phoruB  from  organic  mixtures.  The  best  method  is  that  employed  by 
Mitscherlieh,  which  consista  in  distilling  the  suspected  material,  pw- 
viously  diluted  with  water,  if  necessary,  to  the  proper  consistence,  and 
acidulated  with  tartaric  acid  in  a  special  apparatus  called  Mitscher- 
lich's  apparatus.  In  this  apparatus  the  liquid,  as  above  prepared,  it 
contained  in  a  flask,  and,  on  being  heated,  its  vapors  rise  through  a 
small  glass  lube,  at  first  vertically,  then  horizontally,  and  finally  down- 
wards. The  descending  limb  of  the  tube  is  enveloped  to  a  certain 
height  with  a  cold  water  condenser,  penetrating  which,  it  passes  into 
a  closed  vessel  below.  As  the  vapors,  in  coming  over,  reach  tlie  cool 
portion  of  the  tube,  they  are  condensed,  and  become  luminous  in  the 
dark.  By  this  method,  5  ounces  of  a  substance  containing  only  1/40 
of  a  grain  of  phosphorus,  afforded  3  ounces  of  distillate  in  the  course 
of  half  an  hour,  during  all  of  which  time  the  luminous  zone  waa  visi- 
ble. 

If  the  mixture,  subjected  to  distillation,  contain  alcohol,  ether,  or, 
oil  of  turpentine,''^  no  luminosity  would  be  observed  bo  long  as  the* 
substances  distilled  over.  Alcohol  and  ether,  being  very  volatile, 
would  soon  be  separated,  and  the  light  would  then  appear;  this  would 
not  be  the  case  with  oil  of  turpentine,  which  substance  would  rarely 
be  present  in  a  medico-legal  examination,  unless  it  had  been  useJ  as 
an  antidote.  Neither  tartar  emetic,  magnesia,  iron  oxid,  musk,  castor, 
opium,  albumen,  any  of  the  metallic  salts,  volatile,  organic  acids,  nor 
free  acids  would  interfere  with  the  luminosity.     lodin,  calomel,  co^ 

■  VierteljshriiBchrift  fflr  geritbt.  Med.  pontine  has  beon  euocptsfullj  used  u  in 
XXV.  1970,  p.  26.  finlidnte  for  phosphorus  poi.ioDinE.   "Int 

■  DurinB  the  Inst  few  jMrn  many  of  lliefle  cases  is  reportpd  in  dtlnil  br 
cnses  hnve  bwn  reported  in  the  different  Aniniit  in  Ihe  Bulletin  Gfrin'Tjile  it 
mediciil  journ&la,  where  the  oil  of  tur-  ThCrApeutique,  tome  LXS.VII1,  p.  161. 
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sive  sublimate  id  large  quantity,  metallic  sulphide,  and  partit;ularly 
oil  of  wormseed,  will  interfere  with  the  luminosity."* 

If  the  lumiDosity  of  the  phosphorQa  fails  to  appear  when,  approxi- 
^nately,  one  third  of  the  coutente  of  the  flask  haa  been  distilled  over, 
^fce  apparatus  is  disconnected  at  the  condenser  end,  and,  in  its  place  is 
connected  a  U  tube  tilled  with  silver  nitrate  solution,  and  COj  passed 
tbrougb  the  whole  apparatus  for  some  time.     If  the  silver  nitrate  re- 
mains unchanged,  the  absence  of  phosphorus  may  be  inferred.     If, 
however,  the  silver  solution  blackens,  it  must  be  tested  for  silver  phos- 
phid.     An  ordinary  Marsh  apparatus  is  used,  and,  after  it  is  tilled 
with  hydrogen,  the  black,  silver  residue,  which  has  been  filtered  and 
washed,  is  poured  with  some  sulphuric  acid  into  the  generating  bottle. 
The  gas  at  the  exit  tube  is  lighted,  and  bums  with  a  green  flame,  if 
the  black  substance  was  silver  phosphid.    The  green  flame  is  observed, 
with  a  spectroscope,  to  show  tbe  three  lines  in  the  green,  in  order  to 
^oufirm  the  presence  of  phosphonia. 

I    As  a  preliminary  test,  it  is  well  to  make  use  of  Scherer's  test,  which 
■epends  upon  the  fact  that  phosphorus,  phosphuretcd  hydrogen,  and 
T>hosphorous  acid  blacken  nitrate  of  silver  by  reducing  it  to  metallic 
aiU-er.  The  best  method  of  employing  this  reaction  is  that  proposed  by 
Hager,'"  wbicb  consists  in  treating  a  portion  of  the  suspected  sub- 
stances, such  as  vomitus,  contents  of  intestines,  etc.,  with  a  little  basic 
acetate  of  lead  solution,  in  order  to  neutralize  any  sulpbureted  hydro- 
gen which  may  be  present,  and  placing  tbe  mixture  in  a  tightly  stop- 
pered flask;  a  portion  of  it  is  placed  in  another  flask,  shaken  vigorously 
with  ether,  and  allowed  to  stand,  tightly  stoppered,  for  a  few  minutes ; 
H  piece  of  paper  moistened  with  nitrate  of  silver  solution  should  then 
m^t^OCpiMd  to  the  action  of  the  vapor  in  the  upper  portion  of  the  flask, 
^j^4Mlning  it  into  a  slit  made  in  the  under  surface  of  the  stopper ; 
the  flask  is  then  placed  in  a  cool,  dark  place.     If  only  a  trace  of  free 
pfaoapbonis  be  present,  the  silver  paper  will  become  blackened  in 
from  a  few  minutes  to  half  an  hour.     If  this  preliminary  test,  which 
can  be  quickly  performed,  leads  to  a  suspicion  of  tbe  presence  of  phos- 
phonis,  it  can  be  confirmed  by  distilling  in  Mit.^cherlich's  apparatus 

€  mentioned  above.  The  various  other  processes  for  the  isolation  of 
osphoms,  some  of  which  arc  of  great  value  in  sjjecial  cases,  need  not; 
mentioned  in  detail  here;  the  most  important  are  those  of  Dusart,'* 
rd  Lipowitz." 
'  v.  HolTroBn,  in  Tximlon  Chem.  News.  "  PogKi-iniorfT'ii  Atinnl.  der  Phyaik  u. 
Jut.  IH81.  Chem.  XC.  1B54,  p.  OQO. 

-  Phatraac  Centrnlhallc.  18Tfl.  So.  38. 
"-lour,    de    Chimio    Mftlimle.    Sppt. 
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.  sue  it^Tj^l   Ifci-suiag  siiiCiL  2^  Kl^  cuo^kI,  it  s  bea^, 
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:':^:itri.-3if  f  i'i  zr.m.  :i>  :i7!%.  ix-i  ^lztttt.  aflnDnacaer.  Had  Vammr- 
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I  used  in  modicine,  also  give  rise  to  cases  of  poisoning.  The  moat 
iportant  of  these  are  corrosive  sublimate  (mercuric  chlorid,  bichlorid 
f-ef  mercury)  and  calomel  (merouroua  chlorid,  protochlorid  of  mer- 
feoiy)  ;  the  latter  is  more  frequently  used  in  medicine,  and  baa  caused 
puiMO'Dipg  by  being  contaminated  with  corrosive  aublimate,  which  is 
modi  more  active  since  it  is  quite  soluble.  Calomel  is  also  con- 
verted in  the  stomach  by  digcation  into  corrosive  sublimate.  Of  tJie 
other  sources  of  mercurial  poisoning,  we  have  the  two  iodida,  mercuric 
and  mereuroua ( red  and  yellow)  iodids,  both  of  which  are  quite  largely 
nsed  in  medicine.  The  writer  has  recently  met  with  a  case  of  suicidal 
poisoning  by  the  biaulphate  of  mercury.  The  two  chlorids  are,  bow- 
ever,  the  most  common  sources  of  poisoning,  since  tbcy  can,  as  a  rule, 
be  easily  obtained  by  the  laity,  corrosive  sublimate  being  a  common 
bedbug  poison,  and  calomel  being  largely  used  in  children's  intestinal 
diaeojiies.  Corrosive  sublimate  is  exceedingly  active  as  a  poison,  on 
aooount  of  its  ready  solubility  in  water,  alcohol,  and  ether,  while 
calomel,  being  insoluble  in  these  fiuids,  may  often  be  given  in  very 
large  amounts  without  producing  serious  symptoms.  Most  of  the 
cases  of  poisoning  are  either  accidental,  owing  to  the  ingestion  of 
some  preparation  which  was  intended  for  external  use,  or  owing  to 
the  uso  of  impure  (containing  corrosive  sublimate)  calomel,  or  are 
siiicJdal.  The  exceedingly  acrid,  metallic,  and  styptic  taste  of  the  cor- 
rosive aublimate  renders  it  unpopular  with  the  criminal.  Experiment 
haa  shown,  also,  that  calomel  may,  when  taken  during  digestion,  be 
partially  converted  into  corrosive  aublimate,  owing  to  the  presence  of 
free  hydrochloric  acid  and  the  digestive  ferment  in  the  gastric  juice 
at  that  time. 

199.  Preparationi. —  Calomel,  or  mild  chlorid  of  mercury  (hy- 
drarpjTi  cbloridum  mite,  U.  S.  P.).  Cyanid  of  mercury  (hydrargyri 
cyanidum,  U.  8.  P.).  Red  iodid,  biniodid  of  mercury,  or  mercuric 
iodid  (hydrargyri  iodidum  rubnim,  U.  S.  P.).  Green  iodid  of  mer- 
cury, protoiodid  of  mercury,  mercurous  iodid  (hydrargyri  iodidum 
viride,  U.  S.  P.).  Yellow  oxid  of  mnrcury,  yellow  mercuric  oxid 
(hydrargj'ri  oxidum  flavum,  U,  S.  P.).  Red  oxid  of  mercury,  red 
precipitate,  red  mercuric  oxid  (hydrargyri  oxidum  rub  rum,  U.  S,  P.). 
Yellow  Bubsulphatc  of  mercury,  basic  mercuric  sulphate,  turpcth  min- 
eral (hydrargyri  sulphas  flava.  U.  S.  P.,  1870;  hydrargj'ri  subsuIpbHs 
flavua,  U.  S.  P.,  ISSO).  Mercuric  sulphate  (hydrargyri  sulphas, 
Br.).  Red  sulphid  of  mercury,  red  mercuric  sulpliid,  cinnabar,  ver- 
milion (hydrargyri  sulphuretiim  rubnim,  U.  S.  P.,  1870;  hydrar- 
^ri  milphidum  rubrum,  U,  S,  P.,  1880).    Mercury,  quicksilver  (hy- 
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tlrargjTum,  U.  S.  P. ),  Wliite  precipitate,  mercuramjuonium  chlorid, 
ammonia  ted  mercury  { hydrarg;i'riim  ammonialmii,  U.  S.  P.).  Graj 
powder,  mercury  with  chalk  (hydrargyrum  cum  creta,  D.  S,  P.). 
Sulpho-cyanid  of  mercury  (hydrargj-ri  sulpho-cyanidmn).  Nitrate 
of  mercury  (hydrargyri  nitras).  Mercuric  metliide,  Emplastrum 
ammoniaci  cum  hydrargyro.  Emplastrum  hydrargjri.  Massa  h;- 
drar^yri,  pilula  hydrargyri  (blue  mass,  blue  pill).  Unguentum  hy- 
drurgyri.  Unguentum  hydrargyri  ammoniati.  Hydrargyri  chlori- 
diim  corroaiviini  (cinrrosive  mercuric  chlorid).  Pihilge  antimoaii 
compositie.  Pilula?  cathurticse  compositfc.  Hydrargyri  iodidom 
fia^nim.  Liquor  arseui  et  hydrargyri  iodidi.  Hydrargyri  oxidum 
flavum  (yellow  meeuric  oxid).  Ointment  of  mecuric  oxid.  Ud- 
giieiitum  hydrargyri  oxidi  nibri.  Oleatum  hydrargyri  (oleate  of 
mercury).  Ointment  of  mercuric  nitrate  (citriue  ointment).  Liquor 
hydrargyri  nitratis  (solution  of  mecuric  nitrate). 

There  are  certain  patent  and  quack  medicines  containing  mercm 
and  its  preparations,  among  which  might  be  mentioned,  as  commnD 
in  England,  Mordant's  Norton's  Drops,  containing  in  solution  a  little 
corrosive  sublimate  colored  with  cochineal  and  flavored  with  ginger 
and  gentian;  Solomon's  Anti-impetigines,  also  a  solution  of  corrosive 
sublimate  flavored  and  colored ;  Poor  Man's  Friend,  nitrate  of  me^ 
cury  ointment ;  Brown's  lozenges,  each  lozenge  contains  '/^  grain  ot 
calomel,  3^2  grains  of  jalap  resin  extract  with  white  sugar  and 
tragacanlh;  Ching's  worm  lozenses,  each  lozenge  contains  1  grain  of 
calomel,  sugar  and  tragacanth,  colored  with  saffron. 

There  are  also  rat  poisons,  vermin  destroyers,  and  fly  paper  which 
often  contain  mercury  in  the  form  of  corrosive  sublimate. 

200.  Statistics. —  Death  from  accidental  poisoning  by  mercury,  aa 
shown  on  Mr,  Elyth's  table,  amounted  in  the  ten  years  to  33,  from 
suicide  2i,  from  murder  3,  In  the  twenty-six  years  recorded  by  the 
Massachusetts  medical  examiners,  there  were  10  deaths  from  accident 
or  negligence  and  26  from  suicide  by  the  use  of  corrosive  sublimate* 
(bichlorid  of  mercury).  Witthaus  and  Becker  have  studied  the  kc- 
ords  of  368  cases  of  poisoning  from  corrosive  sublimate,  collected 
from  the  literature  of  a  hundred  years  just  closed;  of  these,  22  oc- 
curred between  1870  and  1879,  and  231  between  1879  and  1896. 
These  aiithors  justly  refer  to  the  increased  use  of  corrosive  sublimate 
wjlutions  in  antiseptic  surgery;  out  of  the  last-named  231  cases  of 
poisoning  141  occurred  after  irrigations  of  the  vagina  and  urethra. 
of  which  48  were  fatal;  of  the  231  cAses  of  poisoning.  172  were 
neitlior  obstetric  nor  surgical,  70  were  accidental,  47  suicidal,  and  27 


Lumicidal.  In  the  above  collection  of  casee  bj^  theee  writere,  tbey 
note  that,  where  fatal  poisoning  has  occurred,  the  poat-mort«m  ap- 
pearances usually  following  mercurial  poisoning  were  observed. 

201.  Symptoma  of  poisoning;  absorption. — Mercury  is  easily  ab- 
sorbed— especially  when  associated  with  fat  or  oils — by  the  akin, 
and  by  all  the  mucous  surfaces  (whether  introduced  by  the  mouth, 
rectum,  or  vagina) ;  mercury,  in  the  state  of  vapor,  is  easily  absorbed 
by  the  air  passages;  subcutaneous  aJjuinistration  of  mercury  is  rap- 
idly absorbed.  Mercury,  in  a  finely  divided  form,  may  also  be  ab- 
sorbed when  rubbed  into  the  skin;  when  combined  with  fat,  its  ab- 
sorption by  the  skin  may  be  so  rapid  as  to  cause  fatal  poisoning. 
Workmen  in  the  quicksilver  mines,  and  where  gilding  or  silver  plat- 
ing on  glass  is  employed  in  factories,  suffer  from  mercurial  poisou- 
ing,  especially  if  the  hands  are  not  frequently  washed.  The 
symptoms  of  poisoning  by  vapor  of  mercury — and  this  ia  likely  to  he 
given  off  from  metallic  mercury  at  any  temperature  above  5°  C. — are 
likely  to  occur,  especially  where  mercury  ores  are  in  process  of 
smelting. 

We  may  consider  corrosive  sublimate  as  the  type  of  mercurial  com- 
pounds. Like  many  other  poisons,  corrosive  sublimate  or  other  mer- 
curial preparations  may  cause  death  in  a  few  hours,  or  tbo  fatal  issue 
may  not  occur  for  several  days  or  weeks.  Where  death  occurs  within 
two  or  three  days,  the  poisoning  is  called  acute,  and  when  it  occurs 
later  or  within  a  few  weeks,  the  poisoning  is  called  subacute  or 
chrrmio. 

202.  Acute  poiBoning. —  The  symptoms  caused  by  acute  poisoning 
are  of  the  most  urgent  and  alarming  character,  and  generally  super- 
vene very  soon  after  the  corrosive  sublimate  is  swallowed.  At  the  mo- 
ment of  being  swallowed,  there  is  usually  an  involuntary  constriction 
of  the  throat,  which  has,  in  many  cases,  prevculed  the  whole  of  the 
draught  from  being  taken,  and  a  metallic  tast«  iu  the  mouth.  Vom- 
iting of  a  bloody  and  frothy  liquid  s(kiii  occur.s,  and  continues  through- 
out tiie  case,  attended  with  violent  purging,  but  the  latter  symptom 
is  sometimes  absent  There  is  e.xccssive  pain  in  the  abdomen,  not  al- 
ways increased  by  pressure,  and  also  burning  and  smarting  in  the 
throat.  The  general  symptoms  are,  at  first,  those  of  febrile  e.Kcite- 
ment,  with  great  thirst,  and  are  followed  by  exhaustion  and  collapse, 
a  cold  and  clammy  skin,  small  and  frequent  pulse,  and  difficult  respi- 
ration.   In  most  cases  the  urine  is  either  entirely  suppressed,  or  very 
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in  a  few  hoors,  bat  somedmes  death  may  not  occur  until  the  third  m 
fourth  daT.  If  life  be  prolonged  sofBciently,  the  saliva  sbould  Ik 
carefolly  collected,  and  examined  ebemicallf  for  the  presence  of  die 
poison.  The  urine  should  also  be  subjected  to  chemical  ana^is,  be 
canse,  if  it  is  fonnd  therein,  it  shows  Uiat  it  has  been  absorbed  by  tbe 
general  srstem,  and  is  ondergDing  a  natoral  process  of  elimination. 
The  urine  should  also  be  examined,  in  the  ordinary  way,  for  the  de- 
tection of  disease  of  the  kidn^^ ;  since,  in  all  cases  of  acnte  poiMuiif 
by  corrosire  snblimate,  when  the  poison  is  being  eliminated  bj  de 
kidnevs,  it  irriutes  or  inflames  these  organs,  so  that  we  are  mn  to 
find  the  mine  albominons  and  more  or  less  bloody,  aooording  to  the 
amount  of  irritation  caused.  In  some  cases  the  kidneys  are  acuteK 
infiamed,  and  we  find  the  condition  known  by  physicians  as  scute 
nephritis  or  acute  Bri^t's  disease.  When  thera  is  diarrhea,  u  is 
usually  the  case,  the  dejections  ate  very  painfol,  frequent,  and  bloodv. 
The  symptoms  of  poisoning  by  corrosive  sublimate  more  dotd; 
resemble  those  of  arsenic  than  of  any  other  poison,  but  may  Iw  dit- 
tinguished,  from  the  fact  that  the  local  action  of  the  mercuric  cblorid 
is  corrosive,  while  that  of  arsenic  is  irritant;  in  the  former,  the  ini- 
mal  tissues,  brought  in  contact  with  the  oorrosive,  show  a  whitish  or 
grayish  eschar  with  swelling,  not  unlike  the  effects  produced  by  nitnte 
of  silver.  Occasiocally,  howcTer,  the  conoeive  action  on  the  lips  and 
inside  of  the  mouth  may  be  absent.  Occasionally,  also,  die  Bymptom 
of  suppression  of  urine  may  be  absent.''  Another  distinguishing  fei- 
ture.  though,  as  will  be  seen  farther,  one  not  to  be  relied  npon,  l" 
that  corrosive  sublimate,  as  well  as  all  mercurials,  usually  cause  sili- 
vation,  or  pty&lism,  as  an  early  symptom.  Gienerally,  salivation  oc- 
curs within  the  first  three  or  four  days ;  but,  in  one  ease  on  record,** 
it  occurred  within  the  first  four  hoars,  and  in  another  within  one  and 
a  half  hours. *^  Occasionally,  this  symptom  is  VQry  much  delayed. 
:in<l  in  a  case  reported  by  Dr.  Venables,**  where  two  drama(7.77  gia-) 
canseil  death  in  eiirfat  days,  no  salivation  occurred.  He  amonst  of 
saliv.>ttion  also  varies  greatly  in  different  cases,  where  umilar  dooe 
are  taken :  but  it  should  be  noted  that  salivation  may  oocnr  withooT 
nien.'ury,  since,  in  one  case  reported  by  Dr.  A.  Farre,**  in  a  pr^anl 
woman  who  ha<l  taken  no  mercwry.  saliva  was  secreted  to  the  arooimt 
of  3  pints  a  day.  but  in  this  case  there  was  no  swelling  of  the  salivarr 
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ida  nor  fetid  breath-  In  cases  of  salivation  caused  by  mercury, 
tfaeee  glands  are  usually  swollen,  and  there  is  associated  with  the 
isliration  an  intense  fetor,  and  ulcerated  condition  of  the  inside  of 
Uie  mouth,  and,  as  a  consequence  of  this  condition,  the  teeLh  may 
looaon  and  fall  out  According  to  Taylor,*''*  salivation  may  occur 
ifter  the  use  of  gold,  copper,  bismuth,  lead,  antimony,  iodin,  iodid  of 
ium,  croton  oil,  opium,  pruesic  acid,  carbolic  acid,"  sulphuric 
arsenic,  colchicum,  foxglove  or  digitalis,  and  cantbaridea.  Ul- 
'«ted  gums  and  salivation  may  occasionally  coexist  in  tbe  salivation 
aased  by  arsenic  and  bismuth,  but  a  chemical  analysis  of  the  saliva 
irill  reveal  the  nature  of  the  poison.  In  salivation  caused  by  mercury, 
the  presence  of  this  poison  may  be  chemically  detected  in  the  salivary 
■preCiun,  because  it  is  eliminated  from  the  system  with  this  secretion, 
■  well  as  by  the  intestines  aud  by  the  kidneys.  Salivation  by  mer- 
nirial  preparations  is  not  so  common  in  the  young  as  in  tbe  adidt.'^ 
Dr.  Craigie  and  Sir  R,  Christiaon  state*"*  that  in  the  granular  disease 
nf  the  kidneys  a  small  amount  of  mercury  will  induce  salivation  very 
reftdily.  Several  instances  are  detailed  by  Taylor,  in  which 
death  was  apparently  caused  by  profuse  salivation  even  after  the  use 
of  medicinal  doses  of  calomeL  It  may  not  be  improbable  that  in 
those  eases  tbe  death  was  due  to  the  fact  that  the  unhealtbiness  of  the 
kidneys  may  have  prevented  a  sufficient  elimination  of  the  poison; 
■t  any  rate,  it  is  important,  in  deaths  caused  by  salix'ation  from  small 
doses  of  mercury,  that  the  post-mortem  appearances  of  the  kidneys 
^oiild  be  presenied  in  evidence. 

^S03.  Chronic  poitoning. —  The  above  account  of  symptoms  is  mostly 
ooncerned  with  cases  of  acute  poisoning  by  corrosive  sublimate,  with 
tbe  exception  of  the  account  of  salivation,  which  is  more  common  with 
iobaeute  and  chronic  poisoning  than  with  acute.  In  the  case  of  slow 
(PT  subacute  or  chronic  poisoning  by  mercurial  preparations,  the 
symptoms  of  local,  corrosive  action  on  the  primse  vise  may  be  absent, 
and  the  effects  of  slow  poisoning  only  may  be  observed.  In  cases  of 
slow  poisoning,  the  symptoms  of  continuous  use  of  small,  noncorrosive 
doaes  inll  be  those  of  salivation,  as  above  described,  with  tbe  appcar- 
aooa  of  a  blue  line  on  the  margin  of  the  gums  not  unlike  that  caused 
bj  lead  poisoning.  Usually  the  first  symptom  of  chronic  poisoning, 
caused  by  the  repeated  or  continuous  absorption  of  small  amounts  of 
a  tenderness  of  the  teeth,  which  is  especially  noticeable 
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in  a  few  hours,  but  sometimeB  death  may  Dot  occur  until  the  third  oc 
fourth  day.  If  life  be  prolonged  sufficientlj,  the  3aliv»  should  be 
carefully  collected,  and  examined  chemically  for  the  presence  of  the 
poison.  The  urine  should  also  be  subjected  to  chemical  analysis,  bc 
caiiae,  if  it  is  found  therein,  it  shows  that  it  has  been  absorbed  bv  tW 
general  system,  and  is  undergoing  a  natural  process  of  elimination. 
The  urine  should  also  be  examined,  in  the  ordinary  way,  for  the  ic- 
tection  of  disease  of  the  kidneys;  since,  in  all  cases  of  acute  poisonin)! 
by  corrosive  sublimate,  when  the  poison  is  being  eliminated  by  tke 
kidneys,  it  irritates  or  inflames  these  organs,  so  that  we  are  sure  to 
find  the  urine  albuminous  and  more  or  less  bloody,  according  to  tbp 
amount  of  irritation  caused.  In  some  cases  the  kidneys  are  aculel; 
inflamed,  and  we  find  the  condition  known  by  physicians  as  aculr 
nephritis  or  acute  Bright's  disease.  When  there  is  diarrhea,  as  w 
usually  the  case,  the  dejections  are  very  painful,  frequent,  and  blWv, 
The  symptoms  of  poisoning  by  corrosive  sublimate  more  closelv 
resemble  those  of  arsenic  tlian  of  any  other  poison,  but  may  be  difr 
tinguished,  from  the  fact  that  the  local  action  of  the  mercuric  chlorid 
is  corrosive,  while  that  of  arsenic  ia  irritant:  in  the  former,  the  anJ 
mal  tissues,  brought  in  contact  with  the  corrosive,  show  a  whitish  or 
grayish  eschar  with  swelling,  not  unlike  the  effects  produced  by  citrate 
of  silver.  Occasionally,  however,  the  corrosive  action  on  the  lips  and 
inside  of  the  mouth  may  be  absent  Occasionally,  also,  the  symptom 
of  suppression  of  urine  may  be  absent^*  Another  distinguishing  fei- 
ture,  though,  as  will  be  seen  farther,  one  not  to  be  relied  uj.k>ii,  L- 
thflt  corrosive  sublimate,  aa  well  as  all  mercurials,  usually  cause  sali- 
vation, or  ptyalism,  as  an  early  symptom.  Generally,  salivation  oc- 
curs within  the  first  three  or  four  days;  but,  in  one  case  on  record," 
it  occurred  within  the  first  four  hours,  and  in  another  within  one  and 
a  half  hours.*'  Occasionally,  this  symptom  is  very  much  delayed. 
and  in  a  case  reported  by  Dr,  Venables,"'  where  two  drams(7."7  gnL) 
caused  death  in  eight  days,  no  salivation  occurred.  The  amount  of 
salivation  also  varies  greatly  in  different  cases,  where  similar  dosp^ 
are  taken;  but  it  should  be  noted  that  salivation  may  occur  withoui 
mercury,  since,  in  one  case  reported  by  Dr.  A.  Farre,'*  in  a  pregnant 
woman  who  had  taken  no  mercury,  saliva  was  secreted  to  the  amnuni 
of  3  pint£  a  day,  but  In  this  case  there  was  no  swelling  of  the  salivary 
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nds  nor  fetid  breath.  In  casea  of  salivation  caused  by  mercury, 
glands  are  usually  swollen,  and  there  is  associated  with  the 
livation  an  intense  fetor,  and  ulcerated  condition  of  the  inside  of 
the  mouth,  and,  as  a  consequence  of  this  condition,  the  teuth  may 
loosen  and  fall  out  According  to  Taylor,**  salivation  may  occur 
after  the  use  of  gold,  copper,  bismuth,  lead,  antimony,  ioflin,  iodi J  of 
notassium,  croton  oil,  opium,  prussic  acid,  carbolic  acid,**  sulphuric 
■id,  arsenic,  colchicum,  foxglove  or  digitalis,  and  cantharidcs.  Ul- 
cerated gums  and  salivation  may  occasionally  coexist  in  the  salivation 
caused  by  arsenic  and  bismuth,  but  a  chemical  analysis  of  the  saliva 
will  reveal  the  nature  of  the  poison.  In  salivation  caused  by  mercury, 
the  presence  of  this  poison  may  be  chemically  delected  in  the  salivary 

r ration,  because  it  is  eliminated  from  the  system  with  this  secretion, 
well  as  by  the  intestines  and  by  the  kidneya.  Salivation  by  mer- 
enrial  preparations  is  not  so  common  in  the  young  as  in  the  adult.*" 
I>r.  Craigie  and  Sir  R.  Christison  state""  that  in  the  granular  disease 
of  the  kidneys  a  small  amount  of  mercury  will  Induce  salivation  very 
mdily.  Several  instances  are  delailed  by  Taylor,  in  which 
death  was  apparently  caused  by  profuse  salivation  evon  after  the  use 
of  ntedicinal  doses  of  calomel.  It  may  not  be  improbable  that  in 
these  casea  the  death  was  due  to  the  fact  that  the  unhealthiness  of  the 
kidueys  may  have  prevented  a  sufficient  elimination  of  the  poison; 
at  any  rate,  it  is  important,  in  deaths  caused  by  salivation  from  small 
dofics  of  mercury,  that  the  post-mortem  appearances  of  the  kidneya 
ehoiild  be  presented  in  evidence. 

203.  Chronic  poisoning. —  The  above  account  of  symptoms  is  mostly 
eoDcerned  witli  cases  of  acute  poisoning  by  corrosive  sublimate,  with 
the  exception  of  the  account  of  salivation,  which  is  more  common  with 
aabacute  and  chronic  poisoning  than  with  acute.  In  the  case  of  slow 
^b  sabacutc  or  chronic  poisoning  by  mercurial  preparationa,  the 
^^mptoma  of  local,  corrosive  action  on  the  priuiEe  viaj  may  be  absent, 
and  the  effects  of  slow  poisoning  only  may  be  observed.  In  cases  of 
slow  poisoning,  the  symptoms  of  continuous  use  of  small,  noncorrosive 
doaes  will  be  those  of  salivation,  as  above  described,  with  the  appear- 
anoe  of  a  blue  line  on  the  margin  of  the  gimis  not  unlike  that  caused 
by  lead  poisoning.  Usually  the  first  symptom  of  chronio  poisoning, 
eaused  by  the  repeated  or  continuous  absorption  of  small  amounts  of 
Bncury,  ia  a  tenderness  of  the  teeth,  which  is  especially  noticeable 
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'Op.  dt. 
'OiiT^    RosplUJ 


-Diib.  Med.  Press,  M»y  12,  1847. 
"Tajlor,  op.  cit. 


Vot.  n.  Mm.  JLt— IT. 


f  203J  INORU.iNIC  POISONS.  W 

on  bringing  the  jawB  forcibly  together,  so  that  physicians,  when  pre- 
acribiug  a  mercurial  in  cases  of  syphilis,  should  always  direct  their 
patients  to  do  this ;  and  if  they  notice  any  such  tenderness  to  omit  llie 
medicine  for  a  short  time;  sometimes  a  little  looseness  of  the  boirelt 
will  occur  before  the  tenderness  of  the  teeth.     Of  the  other  premoni- 
tory ayiiiptomB  of  chronic  poisoning,  we  have  great  pallor  and  esM* 
sive  weakness;  this  weakness  progresses  steadily,  affecting  first  tlie 
muscles  of  the  upper  limbs,  after  a  longer  period  extending  to  the 
lower  limbs,  and  finally,  if  the  patient  lives  long  enough,  it  ends  in 
general  palsy  or  trembling  of  all  of  the  muscles.    Colicky  pains  in  d» 
abdominal  region,  associated  with  nausea,  vomiting,  general  restless- 
ness, and  a  feeling  of  malaise,  may  also  be  present.     The  salivuj 
glands  become  tender  and  swollen,  and  the  mouth  inflamed  and  d«r 
atcd.     The  patient  may  also  be  troubled  with  difficult  breathing  ami 
deglutition.     The  serious  salivation,  or  ptyalism,  is  the  most  prom- 
inent symptom,  and  may  threaten  or  cause  death.     Dr.  Johnson''  re- 
ports a  case  where  3  grains  (0.194  gm.)  of  gray  powder  (mercurj* 
with  chalk,  hydrargyrum  cum  creta),  which  contains  50  to  60  per 
cent  of  mercury,  caused  salivation,  and  Sir  K.  Christison"*  report 
another  case,  in  which  2  grains  (0.130  gin.)  of  calomel  (mild  cfalond 
of  mercury)  destroyed  life  by  salivation.     Taylor  reports  a  case**  io 
which  profuse  salivation  and  sloughing  ulcerations  caused  fatal  poi- 
soning in  a  child  of  eight  years,  death  following  four  days  after  tak- 
ing three  doses  in  one  week,  which  amounted  to  a  total  only  of  16 
grains  (1.04  gm.)^"     In  still  another  ease,  sis  doses  in  tliree  days, 
amounting    to    a    total    of    18    grains   (1.17    gm.)   caused,    in   a 
girl  of  nineteen  years,  severe  salivation,  loosening  of  the  te«th,  and 
death  in  twelve  days.    It  is  also  sufficiently  well  shown  that  salivaliou 
may  appear,  disappear  for  several  months  (three  to  six),  and  then  re- 
appear in  an  aggravated  form,  without  any  mercurial  compound  hav- 
ing been  taken  in  the  mean  time.     In  all  these  cases  it  is  very  im- 
portant, as  has  before  been  observed,  to  examine  the  condition  of  the 
kidneys.     There  is  one  curious  fact  to  be  observed  in  regard  to  mer- 
curial treatment,  which  may  be  of  medico-legal  imporlance, — that  the 
system  can  easily  and  more  rapidly  eliminate  one  large  dose  of  mer- 
cury than  the  continuous  administration  of  small  doses  frequently  re- 
peated; and  that  habitual  constipation,  associated  with  continuoiis, 
mercurial  treatment,  seriously  obstructs  the  elimination  of  the  drug. 
This  fact  is  not  unreasonable,  since  the  mucous  glands  in  the  intee- 
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aol  canal  lend  material  aBsistance  in  the  elimination  of  mercury, 
■nd  large  doses  of  mercury  generally  induce  diarrhea. 
^  ll  should  be  observed  here  that  mercurial  inunctiona  (where  iner- 
Vdry  is  nibbed  up  with  fat,  and  thua  becomes  subdivided  into  very 
nany  minute  globules)  cause  a  very  ready  absorption  of  mercury 
through  the  skin,  and  the  broken  skin  of  the  hands  in  contact  with  the 
poison  will  easily  allow  its  absorption.  It  is  also  well  known  that  the 
presence  of  a  large  body  of  a  mercurial  preparation,  in  badly  venti- 
lated apartments,  will  readily  allow  absorption  of  the  poison,  from 
th«  distribution  of  mercurial  vapor  in  the  air,  and  its  inhalation  by 
ibe  lungs.  Solutions  of  corrosive  sublimate  were  formerly  used  by 
aargcoos  to  purify  their  handa;  Taylor"  gives  instances  where 
mercurial  poisoning  was  thus  induced.  This  writer  also  enumerates 
several  instances  where  ointments  or  lotions,  sold  by  quacks  as  secret 
remedies  for  diseases  of  the  skin,  have  induced  fatal  poisoning.  One 
oase  of  especial  value,  that  reported  by  Afr.  Annan,  illustrates  this 
danger.  A  shepherd  used  a  lotion  of  2  drams  of  corrosive  sublimate, 
diaaolved  in  20  ounces  of  water,  to  wash  sheep  affected  with  some  skin 
disease,  and  died  from  the  secondary  effects  of  mercurial  poisoning; 
and  of  ten  sheep  thus  treated  two  died  shortly  after  the  application 
of  the  lotion. 

As  before  observed,  death  may  occur  in  a  few  days  in  some  cases, 

and  in  others  be  prolonged  beyond  a  week.     In  a  case  reported  by 

^Br.  Coale,  death  took  place  on  the  eleventh  day ;  and  in  another,  by 

T)r,  Jackson,  on  the  thirteenth  day.^"     Death  may  not  occur  until 

later  from  the  consecutive  effects.     Such  was  the  case  in  an  instance 

reported  by  Dr.  Ware,  where  the  patient  died  with  profuse  discharge 

r  mucus  and  bloody  matters  from  the  bowels  on  the  fifteenth  day.'^ 
A  few  other  cases  of  death  from  the  external  application  of  cor- 
rusif'fl  sublimate  are  on  record.  In  one,  the  subject  was  a  child,  and 
the  severest  constitutional  effects  were  produced.  It  died  in  abinut 
a  week.'*  In  two  nthers,  also  children,  of  seven  and  eleven  years  re- 
spectively, an  ointment,  compo^d  of  2  drama  of  corrosive  sublimate 
to  1  ounce  of  tallow,  was  rubbed  into  the  scalp.  The  children  were 
affected  with  porrigo  favosa.  Exceaaive  auffering  was  the  almost  im- 
mediate consequence,  and  in  forty  minutes  they  were  completely  de- 
lirious. They  vomited  continually  a  green-colored  matter,  had  great 
nain  in  the  bowels,  with  diarrhea  and  bloody  stools.  In  the  younge-st 
BM>re  was  complete  suppression  of  urine.     Death  occurred  in  one  on 
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the  aerenth,  in  the  other  on  the  nindi  dmj.  Then  was  no  p^iUsD." 
In  a  case  in  whidi  from  15  t»  SO  grains  of  oonosiTe  snUimatB  wen 
injected  into  die  vagina,  there  occnrred,  besidea  local  symptoma,  rom- 
iting,  bloody  pnrgingf  coldneaa  of  the  extremities,  spasma  (tf  the  fia- 
gers  and  toes,  and  salivation.    Recovsiy  took  plaoe.*' 

"The  srmptoms  of  mercnrial  poisoning  are  of  incontestable  nhie 
as  evidence,  and  more  so,  perhaps,  than  for  any  other  poison  of  dn 
inoi^nic  group;  the  clinical  record  has  here  a  certain  aignifieatioB, 
and  allows  of  an  almost  certain  diagnosis."  There  is  no  disein 
which,  in  the  acute  form,  has  such  a  fatal  result,  oonseqoent  vpnn  dw 
specific  buccal  lesions ;  and  for  the  chronic  form,  the  cachexia,  wioA 
constitute?  the  common  ground  of  so  many  diseases,  imprints  in  tliii 
case  a  particular  character  to  such  nervous  phenomena  aa  the  tnn- 
blings,  partial  paral^rais,  and  pains  in  the  bones.  Sjphilis  almw  eu 
be  oonfonnded  with  chronic  mercurial  poiaonin^**  '* 

The  subject  of  chronic  poisoning  bv  mercurial  preparationB,  and  Ae 
discussion  of  questions  arising  out  of  dte  specific  effeeta  of  them  npoa 
the  system,  involve  too  many  oonnderations  to  be  profitably  iiiti»- 
duced  here.  We  therefore  refer  the  reader,  for  information  on  thiae 
points,  to  Dr.  Christison's  treatise,  and  to  the  standard  wo^  oa 
pathoio^  and  the  practice  of  medicine. 

We  cannot  forWar.  however,  to  call  the  reader^s  attention  more 
particularly  to  that  form  of  disease  known  under  the  name  of  ean- 
cnini  oris,  gsngnenopsis,  and  mercurial  sore  mouth,  especially  in 
children. 

That  death  may  occasionally  result  from  the  action  of  mercnr; 
upon  the  month,  there  can  be  no  donbt  It  is  extremely  important, 
however,  to  know  if  this  can  be  distinguished  from  tiboee  forms  of  in- 
flammation and  gangrene  of  some  portion  of  the  buccal  eavi^  which 
are  the  result  of  certain  depressed  and  diseased  conditions  of  the  s^ 
tern,  independent  of  the  action  of  mercury:  and  also,  whether  Ine^ 
ciiiy.  given  to  a  patient  whose  vital  force  is  thua  reduced,  and  whose 
blood  is  already  depraved,  may  not  be  the  exciting  cause  by  whidi 
the  tendency  to  gangrenous  ulceration  becomes  developed.  It  is  much 
to  be  feared  that  the  inapprv^priate  administration  of  this  dru^  hti, 
in  some  oa^es.  been  followed  by  serious,  and  even  fatal,  disorganizi- 
tion  of  the  mouth :  while,  on  the  other  hand,  physioans  may  be  un- 
justly blamed  for  consequences  which  were  really  not  Hm  result  of 
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their  imprudence,  but  of  other  caueea  whicb  the;  were  unable  to  con- 
trol 

We  propose  first,  by  a  few  cases,  to  contrast  the  appearances  pre- 
sented by  the  effects  of  mercury  on  the  mouth,  with  those  which  are 
due  tu  disease. 

A  boy  about  ten  years  old,  supposed  to  be  suffering  with  bilious 
colic,  was  given  20  grains  of  calomel,  which  purged  him  in  four 
hours;  he  took,  in  twenty-four  hours,  10  grains  more  with  the  same 
effect,  but  without  much  relief.  On  the  morning  of  the  fourth  day 
(medical  treatment  having  been  continued,  but  no  calomel  or  any 
of  the  acids  used)  all  the  symptoms  of  the  early  stage  of  ptyalism  set 
in;  the  inflammation  and  swelling  of  the  salivary  glands  rapidly  in- 
creased, so  that,  by  the  day  following,  there  was  a  general  swelling  of 
all  the  soft  parts  of  the  face  usually  affected  by  severe  ptyalism.  On 
the  next  morning,  a  small,  gangrenous  spot,  of  a  dark  brown  color, 
was  discovered  on  the  middle  and  inner  surface  of  the  lower  lip, 
which  rapidly  spread  until  the  sevnth  day.  At  this  time,  the  entire 
lower  lip,  the  inside  of  both  cheeks,  and  the  surface  of  the  tongue, 
were  completely  gangrenous,  the  lower  lip  and  the  tip  of  the  tongue 
were  wanting,  having  been  destroyed  by  ulceration,  The  ptyalism 
increased,  a  stream  of  viscid  saliva  was  constantly  running  out  of  the 
month,  and  the  patient  presented  a  most  piteous  spectacle.  The 
breath  was  very  fetid  and  offensive.  Death  occurred  on  the  twelfth 
day.  In  another  case,  a  little  girl  len  years  old,  who  received  a  frac- 
ture of  the  head  from  a  fall,  was  given  some  calomel  for  the  purpose 
of  opening  the  bowels,  but  it  did  not  operate..  Her  mouth  became  sore, 
and  got  rapidly  worse,  notwithstanding  every  effort  was  made  to  re- 
lieve it  The  throat  and  face  became  immensely  swollen ;  tbe  teeth 
became  loose  and  several  came  out,  and  the  whole  inside  of  the 
mouth,  tongue  and  all,  had  a  very  black  appearance,  emitting  a  con- 
stant flow  of  a  dark,  putrid  saliva  of  intolerable  fetor.  The  greater 
part  of  the  mouth  and  tongue  mortified,  and  part  of  the  tongue,  the 

■hinder  lip,  and  part  of  one  aide  of  the  face  sloughed  off,  presenting  a 
most  horrible  spectacle,  and  one  exquisitely  distressing  to  the  parents 
and  friends  of  the  little  patient — the  more  so  as  the  child  continued 

^p>  live  some  days  after  these  part^  had  become  detached.^' 

That  form  of  disease  due  to  the  action  of  mercury  upon  a  depraved 
constitution  may  be  illustrated  by  the  following  cases:***  A  boy,  aged 
thirteen  years,  after  suffering  from  influenza  and  partially  recovering, 
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wae  attacked  with  gastroenteritis,  from  over-indulgence  in  snimal 
food.  The  bowels  were  moved  daily  with  about  2  grains  of  calomel, 
followed  by  a  teaspoonful  of  castor  oil,  when  necessary.  He  improved 
under  this  treatment ;  but,  about  three  weeks  afttr  the  comraeixtmeul 
of  hie  sickness,  it  was  discovered  that  mortification  had  conmieiKwI 
under  the  tongue,  near  the  third  molar  tooth,  on  the  left  side:  il  ex- 
tended around  all  the  molar  teeth  of  that  side,  embracing  Ibe  pini 
and  a  portion  of  the  cheek.  The  cheek  waa  slightly  swollen,  and  the 
left  eye  wag  opened  with  some  difficult-  The  mortification  spread 
rapidly,  notwithstanding  the  use  of  caustics,  a  dark  spot  appeared  an 
the  outside  of  the  cheek,  and  the  patient  died  on  the  third  day.  It  is 
stated  llmt  the  boy  had  dug  out  a  piece  of  a  tooth  with  a  knife,  a  few 
days  before  the  mortification  befjau,  at  the  place  where  it  comiuenced. 
About  20  grains  of  calomel  were  taken  during  the  first  week  of  the 
disease,  and  none  afterwards.  The  glands  were  not  aifecled;  and 
the  mouth,  before  the  mortification  commenced,  presented  a  healthy 
appearance. 

Dr.  S.  Jackson  (late  of  Northumberland)  says:  "I  applied  luer 
curial  ointment  to  the  face  of  a  child,  about  three  years  old,  to  pre- 
vent the  pitting  of  confluent  smallpox;  in  a  few  days  the  gums  were 
swollen  and  the  teeth  loosened,  but  only  on  the  side  upon  which  die 
patient  continually  lay.  The  gums  soon  mortified,  the  gangrene 
spread  to  the  cheek,  bringing  on  a  fair  case  of  gangnenopsis,  and  she 
died  of  her  twofold  disease  in  a  very  few  days.  This,"  he  says,  "wa» 
net  a  case  of  salivation,  for  the  other  side  of  the  jaw  remained  sonnd. 
and  the  teeth  on  that  side  firm  in  their  sockets."*'  In  the  same 
manner  were  fatal  ulceration  and  gangrene  developed  in  a  case  re- 
ported by  Dr.  Marshall  Ilall.  A  child  four  years  of  age,  witli  whoop- 
ing cough,  took,  according  to  a  prescription  furnished  from  a  dispen- 
sary, 3  grains  of  calomel,  on  the  29th  of  October,  and  the  same  dose 
four  times  thereafter  until  the  7th  of  November.  About  this  tiuii.-  the 
right  check  became  much  swollen,  and  there  was  great,  difiiculiy  in 
opening  the  mouth,  with  very  offensive  breath.  The  gums  and  in- 
side of  the  cheek  became  ulcerated,  and  on  the  16th  a  spharelm  ap- 
peared on  the  right  cheek,  of  about  the  size  of  a  shilling,  which  rapidly 
extended  to  the  size  of  a  crown.  The  child  continued  to  get  worsa, 
and  died  on  the  23d.  On  post-mortem  examination,  there  was  found 
pleuropneumonia  of  the  lower  lobe  of  the  right  lung;  there  was  an 
extensive  eschar  in  the  riglit  cheek ;  its  size,  externally,  was  2^  inches 
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length  by  IJ^  in  breadth.  It  penetrated  through  the  entire  cheek, 
and  occupied  an  equally  extensive  space  on  its  internal  surface;  the 
ccuitiguous  gum  was  in  a  similar  state  of  sloughing,  the  alveular  proc- 
flsaes  were  denuded,  one  or  two  teeth  bad  disappeared,  and  several 
adjacent  ones  were  loose.  On  the  left  side  there  was  incipient  gan- 
grene of  the  cheek  internally,  and  also  of  the  contiguous  gum,  and 
die  tcetb  were  loose.    The  rest  of  the  mouth  was  not  afft^cted. 

Cases  of  true  gangrene  of  the  face,  however,  have  a  different  origin 
d  conrsp.  A  single  example  will  suffice.  It  is  taken,  also,  from 
T.  M.  Hall's  Observations  in  Medicine,  A  little  girl,  aged  three 
and  a  half  years,  had  been  affected  with  fever  about  fourteen  days, 
and  was  apparently  convalescent,  when  the  left  side  of  the  face  and  lips 
was  observed  to  be  swollen,  and  to  have  a  red  and  glistening  appear- 
ance. About  the  same  period,  three  spots  were  observed,  one  on  the 
iini  of  the  lower  jaw,  and  the  other  two  on  the  left  cheek.  Those 
ta  became  dark-colored,  and  gradually  spread.  A  slougb  separated 
in  the  cheek,  and  exposed  the  inside  of  the  mouth.  The  contiguous 
th  fell  out.  The  breath  and  the  exhalation  from  the  iilcer  were 
tremely  offensive.  The  child  lingered  about  fourteen  days,  and 
ok  gradually. 

Having  thus  seen  the  various  forms  of  disease  of  the  mouth  which 
may  give  rise  to  a  suspicion  of  poisoning  by  mercurial  preparations, 
it  only  remains  for  us  to  point  out  the  means  by  which  the  symptoms, 
really  caused  by  such  preparations,  may  he  distinguished  from  others 
which  are  spontaneous  in  their  origin. 

All  authors  agree  that  mercury  docs  not  produce  salivation  in  chil- 
dren, as  readily  as  in  adults.  Dr.  Clarke  says  that,  although  he  has 
pfescribed  mercury  in  very  large  quantities  in  a  great  number  of 
eaaca,  he  never  produced  salivation,  except  in  three  instances,  in  any 
diiid  under  three  years  of  age.  Dr.  Warren,  of  Boston,  observes 
that  he  has  never  known  an  infant  to  be  salivated,  notwithstanding 
he  ha«  given  in  some  cases,  large  quantities,  with  this  view.  Mr. 
Colles,  of  Dublin,  says:  "No  man  in  the  present  day  requires  to  be 
told  that  mercury  never  does  produce  ptyalism  or  swelling  and  ulcoia- 
tioD  of  the  gums  in  infants."  Drs.  Evansou  and  Maunsell  say:  ''Mer- 
ry does  not  seem  capable  of  salivating  aa  infant;  we  have  never 
Been  it  do  so,  nor  are  we  aware  of  any  such  case  being  on  record."*' 
Dr.  West,  of  London,  says:  "In  infants  under  five  years  of  age,  the 
gnma  hardly  ever  become  affected  by  mercury,  though  most  energetic- 
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ally  employed ;  and  it  has  never  yet  occurred  to  me  to  meet  with  in 
instance  of  profuse  salivation  or  dangerous  ulceration  of  the  gums, 
Such  accidents,  however,  do  now  and  then  occur,  and  \\B\e  Wn 
known  to  terminate  in  fatal  gangrene  of  the  cheek,  or  necrosis  of  ihe 
jaw."  Yet,  when  salivation  does  occur,  there  is  quite  suSicient  iisL> 
mony,  which  it  is  unnecessary  to  quote,  that  the  most  disastrous  i!oi\st- 
quences  may  follow.  In  this  fact,  however,  appears  to  lie  the  griait 
distinction  between  the  disease  resulting  exclusively  from  lie  nse  of 
mercury,  and  tliat  which  is  spontaneous  or  mci-ely  called  into  sclion 
by  it.  Dr.  Hall  aays:  "It  is  well  known  to  every  observer  that  lie 
effect  of  calomel,  when  it  does  take  place,  ia  uniformly  diffused  over 
the  gums,  tongue,  and  internal  parts  of  the  cheek."  Further,  "ii  it 
diffused,  and  is  totally  different  in  many  respects  from  the  chctun- 
scribed  form  of  the  gangnena  oris."  In  other  words,  the  mercurial 
disease  commences  in  the  gums  and  tongue ;  they  swell,  ulcerate,  aod 
slough,  and  the  disease  may  then  extend  it^lf  to  the  lips  and  cheek. 
The  disease  is,  therefore,  different  in  its  early  manifestations,  is  itr 
tended  with  salivation,  is  slower  in  its  progress,  and  at  first  oonfined 
to  parts  which  in  true  gangrsnopsis  are  only  secondarily  affected. 

We  copy  the  following  description  of  gangrsenopsis  from  the  mono- 
graph of  Dr.  Jackson,  to  which  we  have  already  referred : 

"I.  The  gangrsenopsis  attacks  the  cheek,  the  lip,  or  the  nose,  some- 
times the  fauces;  most  frequently  in  children,  but  sometimes  in 
adulU. 

"II.  It  begins  in  those  soft  parts,  and  never  in  the  maxilla,  often 
where  no  mercury  has  been  used,  in  a  debilitatid  and  febrile  stale  of 
the  system,  aa  in  idiopathic  fevers  and  dysentery.  Van  Swieten  saw 
it  in  scurvy,  and  Huxbam  in  measles.  Dr.  Alarsball  Hall  mts 
(p.  178) :  'In  all  the  cases  which  came  to  my  knowledge,  this  affe^-tion 
has  been  preceded  by  fever,  acute  disorder  of  the  digestive  oigans 
inflammation  of  the  lungs,  variola,  rubeola,  or  scarlatina.'  .\ii  ex- 
hausted state  of  the  vitality,  with  cachectic  fever,  is,  therefore,  the 
predisposing  cause. 

'"III.  The  exciting  cause  is  any  injury  done  to  the  parts.  I  saw- 
it  evidently  started  in  two  eases  by  the  child's  lying  continually  on 
one  aide,  with  a  hand  under  the  cheek,  thus  preaaing  the  mucous  mem- 
brane against  the  molar  teetb;  a  protuberance  of  this  membrane, 
being  caught  between  the  teeth,  was  continually  bruised,  and  a  point 
of  gangrene  was  thus  established  in  an  exanimate  state  of  the  whole 
system. 
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"IV.   It  is  sometimes  the  result  of  severe  cases  of  cancnim  orig, 
the  irritation  spreading  from  the  gums  to  the  cheek." 

It  is  well  kiiou'u  that  cancrum  oris,  and  the  gangrene  which  atCnuks 
I  the  cheek,  oflt-n  occur  in  cases  where  no  mercury  has  hccu  given. 
^b  We  think  that  there  is  between  these  two  little  pathological  di£Fcrence; 
^nhe  most  tangible  distinction  being,  as  it  appears  to  us,  that  the  canker 
^Hire  mouth  of  children  (as  it  is  called)  sometimes  prevails  endcmic- 
■lly  in  low,  unhealthy  situations,  and  among  the  poorer  classes,  being 

»fiiK]uentIy  seen  in  the  hospitals  for  children,  aud  occurring  without 
bping  necessarily  preceded  by  disease;  whereas,  the  gangrene  of  thp 
cheek  is  commonly  a  sequel  of  exanthematous  or  other  prostrating 
diseases,  such  as  measles,  scarlet  fever,  and  diphtheria.  Both  are 
allied  closely  to  the  gangrene  of  the  genitals  in  female  children,  else- 
where referred  to.  (See  Rape,  Vol.  III.,  §  187e.) 

We  have  carefully  given  the  various  opinions  of  physicians  upon 
the  subject  of  mercurial  sore  mouth  in  children,  and  the  well-known 
fact  that  sore  mouth,  improvoked  by  mercury,  may  exist  among  in- 
fants. Though  the  question  appears  from  the  above  historical  resume 
to  he  somewhat  complicated,  it  need  produce  no  serious  embarrass- 
ment in  any  given  case,  since  all  doubts  of  the  cause  in  a  suspected 
case  of  poisoning  may  be  set  at  rest  by  a  chemical  analysis  of  the 
ettild's  saliva  or  urine,  when  the  presence  of  mercury  will  be  de- 
clared, if  that  is  the  cause.  Ou  the  other  hand,  the  fact  cannot  be 
denied  that  many  medical  praotiltouers  use  mercury  in  cases  even  of 
aore  mouth,  yet  tliis  matter  can  be  settled  by  evidence  adduced  to 
diow,  by  the  physician's  testimony,  that  the  sore  mouth  existed  prior 
to  the  institatioa  of  mercurial  treatment.  It  is  a  uiootel 
question  among  physicians  whether  mercurial  treatment  in  seri- 
ous ulcerations  and  gangrenous  affections  of  the  mouth  and  throat 
is  8  wise  measure;  for,  at  a  recent  discussion  in  a  medical  society, 
in  the  presence  of  the  writer,  he  was  astonished  to  learn  that  jinic- 
titioners  of  good  reputation  advised  (he  use  of  mercury  in  putrid  sore 
thmat  and  diphtheritic  inflammations.  The  symptoms  and  course  of 
gangrene  in  the  mouth  are  d(;.>icril)ed  by  Niemeyer,**  on  the  authority 
of  Barther  and  Rilliet.**  The  gangrene  commences,  usually  without 
pain,  on  the  inner  surface  of  the  oral  mucous  membrane ;  a  soft,  re.gu- 
lar,  circumscribed  edema  occurs  in  the  affected  cheek  and  lips,  and 
gradually  spreads.  A  hard,  round  nucleus  forms  in  the  center,  over 
which  the  skin  appears  shining,  pale,  or  mottled  violet     Even  when 

^f     "Text-book     of     Practioil     MedieiiM,       "  Mai  ad  lei  des  cnfHuta,  Paris,  pp,  3Rlk 
Nrw  Tork  truiilation.   18(19.  M  M^g. 
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the  inside  of  the  cheeks  and  a  great  portion  of  the  gmna  have  become 
gangrenous,  the  child  often  sits  quietly  in  bed.  A  sauguineous,  or 
even  black,  saliva  runs  out  of  its  mouth ;  but  it  plajs,  demands  food, 
which  it  takes  eagerly,  and  with  the  food  swallows  the  sloughs  thu 
fall  off  from  the  gangrenous  patfhea.  At  the  same  time  the  skin  is 
pale  and  cool,  the  pulse  small  and  moderately  frequent,  and  there  is 
delirium  at  night  Occasionally,  mostly  at  the  fifth  or  sixth  day  of  the 
disease,  a  circumacribed,  dry,  hlack  alough  fonns  on  the  cheeks  or 
lower  lip;  this  may  increase  daily,  till  it  affects  half  the  face.  Occa- 
sionally, even  at  this  stage,  the  child  is  tolerably  strong,  will  tst  for 
food  while  pulling  gangrenous  patches  from  its  mouth.  The  child's 
appearance  is  repulsive,  as  the  slou^  separates  from  the  underlying 
tissue,  and  the  jawbone  and  loosened  teeth  show  frightfully.  The  odot 
in  the  exhaled  hi^eath  is  offensive,  the  patient  grov,'^  weaker  and 
weaker  and  diarrhea  supervenes.  The  patient  may  die  from  exhau* 
lion  without  any  febrile  disturbance,  or  may  even  recover  from  ihc 
extremity  of  the  disease ;  a  healthy  suppuration  taking  the  place  of 
the  gangrenous  sloughs.  We  have  taken  great  pains  to  give  a  Jo- 
tailed  description  of  this  gangTienopsis  or  canker  or  sore  mouth,  since 
unjustly  many  children  have  been  supposed  to  have  been  poisoned  by 
luercury,  when  this  spontaneous  disease  is  present. 

The  description  of  mercurial  stomatitis  is  presented  in  an  article 
by  Cliauffard,*'  from  which  we  take  the  following  abstract:  '"The 
commencement  of  mercurial  stomatitis  op  sore  mouth  la  marked  by  « 
dryness  of  the  mouth,  attended  with  heat  and  pain,  and  is  accompa- 
nied by  a  true  inflammation  of  the  mucous  glands.  The  breath  has  a 
peculiarly  offensive  odor  difficult  to  describe,  but  easily  recognised 
by  one  who  has  once  perceived  it,  and,  simultaneously  with  tliis  fetor, 
the  subject  complains  of  a  disagreeable  taste,  nauseating  and  metallia 
The  teeth  feel  as  if  they  were  'on  edge,'  and  become  painful,  and  seem 
lengthened  on  account  of  the  swelling  and  inflammation  of  the  under 
lying  periosteum  of  the  alveolar  process.  Very  soon  the  movements 
of  the  month  in  effortjs  of  mastication  become  painful,  but  this  is  soon 
replaced  by  a  pain  which  is  restricted  to  the  teeth  and  cheeks,  though 
sometimes  it  is  likewise  felt  at  the  angle  of  the  jaw,  and  extends  to  the 
side  of  the  face,  simulating  facial  neuralgia.  The  pain  soon  becomes 
so  intense  that  only  liquids  are  swallowed,  the  patient  having  some 
difficulty  in  separating  his  jaws  on  account  of  a  sort  of  reflective 
tetanus.     The  initial  dryness  of  the  mouth  is  of  abort  duration,  and 

"  Nouvmiii  Dirt,  do  ^tfd.  et  Chirurgie, 
tome  XXXIII.  Paris,  1882. 
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jBfOon  ig  replaced  b^  the  opposite  phetiomeDon  of  salivation.  Iii  light 
cues  this  aalivatioD  is  distressing  auci  paiuful,  but  maj  not  be  excos- 
•ive;  the  patient  may  spit  during  the  day,  and  drivel  (drool)  during 
.  the  eight,  and  this  may  be  the  whole  extent  of  the  salivation.  In 
^■•evere  cases,  however,  the  ptyalism  may  assume  remarkable  propor- 
^  lioDS,  there  being  a  continuous  dribble,  or  excessive  flow  of  a  dear  or 
grayish  saliva,  having  an  insipid  and  fetid  odor  (GrisoUe).  Several 
quarts  may  flow  during  twenty-four  Lours,  and  the  most  simple  chem- 
ical test  will  show  the  presence  of  mercury.  This  excessive  secretion 
exbsuats  the  patient,  troubles  his  sleep,  and  may  even,  as  before  re- 
marked, cause  his  death.  During  the  presence  of  the  above  symptoms, 
It  physical  examination  will  reveal  an  intense  inflammation  in  the 
mouth.  In  light  cases,  the  gums  are  swollen  and  timietied,  and  of  a 
livid,  violet  shade;  where  the  gums  naturally  should  join  the  teeth, 
ibey  are  separated,  and  show  a  lively  red  or  whitish  line,  ulcerated 
Mtd  bleeding  at  the  slightest  touch.  The  teoth  thus  exposed  seem 
fetigthencd,  loose,  painful  on  pressure,  and  are  covered  with  a  grayish 
anvelope.  Siraullaneously  with  these  physical  appearances,  the  in- 
flammation will  extend  over  the  whole  cavity  of  the  mouth — on  the 
margin  of  the  tongue,  the  internal  aspect  of  the  cheeks,  the  posterior 
aurface  of  tlie  lips.  The  mucous  membrane  assumes  a  vivid  red  color, 
is  infiltrated,  covered  with  grayish  or  opalescent,  epithelial  scales, 
■nd  shows  the  imprint  of  the  teeth  and  the  raised  impress  of  their 
furrows.  Even  in  light  cases  the  tongue  participates  in  the  inflam- 
matory action  of  the  mouth,  the  evidence  of  its  swollen,  inflamed  con- 
dition corresponding  with  the  stomatitis,  which  is  a  very  certain 
aridence  of  its  mercurial  cause." 

In  severe  cases  of  mercurial  stomatitis  or  sore  mouth,  a  copious 
and  even  bloody  salivation  is  accompanied  by  very  active  pain  in  the 
sabmaxillary  and  other  salivary  glands.  The  teeth  loosen  and  fall 
oat  in  a  few  days'  time,  aomctimcs  making  the  patient  actually  tooth- 
lea.  Along  with  these  phenomena,  the  grayish  patches  of  the  in- 
flammation of  the  mouth  invade  the  inner  aspect  of  the  cheeks,  the 
margins  and  upper  surface  of  the  tongue,  and  below  it,  may  be 
found  fissures  and  more  or  less  deep  ulcerations  of  the  mucous  nieiu- 
brane.  The  swelling  of  the  tongue  becomes  so  extensive  that  it  may 
fill  up  the  whole  cavity  of  the  mouth,  and  may  even  cause  it  to  pro- 
ject Respiration  becomes  difficult,  on  account  of  the  swollen  and  in- 
filtrated tissues,  and  may  cause  a  true  mechanical  asphyxia.  The 
inflammation  of  the  tongue  may  extend  backward  into  the  pharynx 
and  ihrout,  and  may  cause  deafness,  aa  well  as  pain  in  the  ears,  from 
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exteiittion  of  the  trouble  through  the  Eustachian  tubes;  its  extension 
into  the  throat  may  cause  an  attack  of  suffocation  from  edema  of  iha 
glottis. 

In  the  most  severe  cases,  but  rather  exceptionally,  gangmnon* 
jtalcbes  of  the  surface  of  the  mouth  may  be  observed,  necrosis  of  tht 
jawbones,  a  general  restlessness  accompanied  by  fever  and  headache. 
The  patient  can  neither  eat  nor  sleep,  and  may  pass  intu  a  state  of  ca- 
chexia which  may  become  fatal.  The  duration  of  mercurial  sore  mouth 
is  entirely  dependent  upon  its  intensity,  and  light  cases  may  recover 
in  eight  or  ten  days.  In  cases  of  medium  intensity,  on  the  contrary, 
the  salivation  may  resist  the  most  rational  treatment,  and  perdzt 
obstinately  during  weeks  and  evun  months.  Convalescence  is  alwm 
alow,  and  it  is  seldom  that  patients  can  chew  solid  food  for  a  loug 
time  without  provoking  pain  and  swelling  of  the  gums.  Finally,  tfaa 
extreme  cases,  when  cured,  are  left  in  a  pitiable  condition,  fwble, 
oaehectic,  and  often  disfigured  by  frightful  scars  caused  by  the  loss 
of  the  teeth,  or  decay  (necrosis)  of  the  jawbones. 

The  differential  diagnosis  between  true  jgangrene,  stomatitis  or 
80re  mouth,  and  mercurial  stomatitis  is  easy  of  recognition,  e?eo 
without  the  aid  of  a  chemical  test  for  the  presence  of  mercuiy  in  the 
saliva.  A  comparison  of  the  symptoms  above  given,  in  either  case, 
shows  a  marked  difference  between  the  affections.  In  natural  gan- 
grene, the  disease  begins  by  ulceration,  without  inflammatory  action 
of  the  mucous  glands  and  without  pain,  while,  in  mercurial  stomaQtis 
Iwth  are  present  The  other  points  of  difference  are  presented  in  such 
detail  that  it  would  he  wearisome  to  repeat  them.  It  is  evident,  we 
think,  from  what  haa  been  said,  that  the  diagnosis  of  the  cause  of  these 
various  forms  of  disease  is  not  difficult.  It  depends  chiefly  upon  ihe 
possibility  of  ascertaining  the  manner  in  which  the  disease  first  mani- 
fested itself, — whether  by  swelling  and  ulceration  of  the  gums  gener- 
ally, with  an  increased  flow  of  saliva ;  or,  whether  it  commenced  in  tlie 
mouth  or  cheek  with  a  hard  red  swelling,  rapidly  nmning  into 
gangmiie.  The  character  of  the  disease  imder  which  the  child  was 
suffering,  and  lis  hygienic  conditions,  must  also  be  known. 

If  an  opinion  is  required  only  after  death,  or  at  an  advanced  period 
of  the  diflcase,  it  may  be  impossible  to  know  whether  it  can  be  ascribed 
to  uiercurv,  or  whether,  in  case  it  is  known  that  mercury  has  bwn 
exhibited,  it  can  be  fairly  attributed  to  it.  Dr.  Taylor  does  not  admit 
iho  validity  of  the  criterion  that  mercurial  poisoning  can  be  known 
bv  the  uniform  diffusion  of  the  disease  over  the  gums,  tongue,  and 
internal  parts  of  the  cheeJ:,  as  advocated  by  Dr.   lialh     And  Di. 
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ChriBtison,  he  says,  has  recorded  a  case  Id  which,  although  the 
Dgrene  resulted  from  morcury,  it  was  observed  to  occur  on  the  skin 
near  the  mouth,  on  each  side,  whence  it  spread  over  the  whole  check, 
iSod  destroyed  life  in  eight  days,^'  He  also  gives  a  case  in  whifh  a 
arge  was  made  against  a  medical  practitioner,  of  having  caused  the 
!eath  of  a  child  aged  four  years  by  odmiristering  an  overdose  of 
ine  mercurial  preparation.  The  child  was  laboring  under  whooping 
cough,  and  some  laedictne  was  prescribed;  on  the  fourth  day,  the 
child  complained  of  soreness  of  the  mouth,  the  teeth  became  loose 
and  fell  out,  the  tongue  and  cheek  were  very  much  swollen,  and  the 
ihild  died  in  the  course  of  a  few  days  from  gangrene  in  the  left 
<heek-  The  answer  to  the  charge  was  Ihat  not  a  particle  of  mercury 
had  been  exhibited;  a  fact  clearly  proved  by  the  production  of  the 
prescription  book  of  the  medical  attendant 

Chlorate  of  potassium  is  an  almost  certain  remedy  against  cancrum 
iris,  and  also  is  the  best  treatment  for  the  mercurial  aore  mouth. 
The  inhulntion  of  mercurial  vapor,  derived  from  breathing  an  at- 
osphere,  in  warm  weather,  in  confined  apartmenls,  very  rapidly 
produces  symptoms  of  mercurial  poisoning.  Besides  the  symptoms 
enumerated  above,  there  have  been  observed  affections  of  the  eyes 
mch  as  conjunctivitis,  caries  of  the  teeth  and  of  the  jawbones,  rest- 
lessness, sleeplessness,  headache,  noises  in  the  ears,  giddiness,  faint- 
ing, etc  In  these  cases  the  muscular  tremors  are  suspended  during 
eep.  Phthisis  has  long  been  known  to  be  a  sequela  of  chronic  mer- 
curial poisoning.  It  should  also  be  noted  that  persons,  suffering  from 
chronic  disease  of  tlie  kidneys,  cannot  bear  as  large  doses  of  mercury 
as  when  these  kidneys  are  in  a  healthy,  normal  condition. 

It  must  be  admitted  that,  in  these  easea  of  renal  disease,  whether 
acute  or  chronic,  the  effects  of  merciirialization  upon  the  system  will 
greatly  increased,  and  may  even  cause  serious,  if  not  fatal,  conse- 
quences.    The  evidence,  therefore,  of  albumin  and  casta  of  the  renal 
tubes  being  present  in  the  urine  during  life,  as  well  as  the  post- 
lortem  changes  of  the  kidney  tissue,  will  throw  light  upon  the  con- 
inences  of  the  administration,  even  of  small  doses  of  mercury;  and 

evidence  should  not  be  omitted  in  a  medico-legal  investigation. 

204.  Lethal  dose. —  It  should  be  noted  that  the  lethal  dose  of  mer- 

rial  salts  varies,  sometimes  from  idiosyncrasy,  sometimes  from  cer- 

in  diseases  of  the  organs  of  elimination,  as  mentioned  above.     It 

lould  also  he  noted  that  where  a  cathartic  action  follows  a  dose  of 

*Op.  dt.  p.  lis. 
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some  of  Uie  forms  of  mercury,  it  may  pass  out  of  Uie  aystem  so  rapid] 
as,  sometimes)  to  escape  absorption.  If,  however,  oorrosive  aobUmal 
should  produce  its  coTrosive  action  upon  the  prinue  vits,  the  genen 
lesions,  localized  in  the  stomach  and  intestines,  may  be  so  aeriooB  i 
to  endanger  life.  Fatal  results  may  therefore  follow  from  the  acul 
form  of  poisoning,  and  even  in  the  subacute  and  its  chronic  fonui 
where  theae  lesions  may  interfere  with  digestion.  It  is  reasonable  i 
conclude,  on  the  authority  of  Taylor  and  others,  that  fatal  poisonin 
could  follow  the  ingestion  of  3  to  5  grains  (about  0.2  to  0.325  gm. 
of  corrosive  sublimate.  If  prompt  treabnent,  after  a  poisonous  doa 
is  followed,  it  may  prevent  fatal  poisoning  even  from  much  lar^ 
doses,  1.5  drams(6  gra.).  Recently, Mann* ^  has  reported  several  dea%^ 
from  white  precipitate,  mercurammonium  chlorid ',  one  of  these  caa« 
from  35  grains  (about  2.3  gm.).  Bed  precipate,  red  oxid  of  mercur 
(tr.  S.  P.),  in  doses  of  two  or  more  drams  (7.7  gm.)  has  caused 
serious  inflammatory  action  upon  the  gastrointestinal  tract"  Tbt 
ingestion  of  acid  nitrate  of  mercury,  (liquor  hydrargyri  nitratis 
U.  S.  P.),  which  should  be  used  only  as  an  external  irritant,  liu 
resulted  in  fatal  poisoning  when  swallowed.*"  Turpeth  mineral, 
(hydrai^yri  sulphas  flavus  U.  S.  P.  1890),  has  been  followed  in  one 
case  after  two  doses  of  3  grains  (0.2  gm.)  by  death. 

The  smallest  quanti^  capable  of  destroying  life  is  not  ascertained 
with  precision.  Children  have  been  killed  by  3  grains.  TayW 
considers  that  the  average  fatal  dose  may  not  difEer  widely  from  thil 
of  arsenic,  i.  «.,  2  or  3  grains  (0.13  or  2  gm.),  but,  like  doses  of  u- 
senic,  a  fatal  dose,  in  one  case,  has  proved  innocuous  in  others,  and  in 
cases  of  disease  like  syphilis,  enormous  doses  have  been  given  with 
impunity  for  one  and  two  years  continuously ;  in  this,  the  syphilitic 
poison  seems  to  offset  the  dangers  from  the  metallic  poison.  Corro- 
sive sublimate  is  not,  however,  the  most  common  form  of  prescribing 
mercury  in  syphilis,  practitioners  preferring  the  biniodid,  or  proto 
chlorid  of  mercury,  or  by  inunction. 

In  Dr.  Coale's  case,  less  than  10  grains  (0.65  gm.)  were  swalloweA 
Dr.  Frisselle  reports  a  case  which  is  remarkable  for  the  indifference 
to  the  symptoms  upon  the  part  of  the  patient.  A  woman  took  a  drun 
(3.0  gm. )  of  corrosive  sublimate  in  solution.  She  was  immediatelf 
seized  witli  a  burning  sensation  in  the  throat,  and  copious  vomitJugof 
a  dark,  frothy  substance,  which  was  followed  in  about  an  hour  by 
purging,  which  continued  till  the  next  day.     She  still,  however,  il- 

"  ForenHic   Medicine   and    Toxicology,        "Ord.  London  Lancet,  ISM. 
Phila.  IS93.  "Med.  and  Sarg.  Bap.  ISM. 
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tended  to  her  domestic  duties,  and  no  remedies  were  given  internallv 
but  thirty-six  hour^  afterwards.  She  died  on  the  sixth  day,  witli 
BsnitiDg  of  a  diirk  grunious  matter.'"' 

B**Per»on8  have  been  known  to  recover,  who  have  taken  very  large 
flonrn.  when  remediea  have  been  timely  administered,  or  when  there 
ma  early  vomiting.  ...  A  case  of  recovery,  after  40  grains 
bad  been  taken  in  whisky,  under  circumstances  favorable  to  its  fatal 
opernlion,  i.  e.,  on  an  empty  stomach,  is  recorded  by  Dr.  Andrews,  in 
Cormaek's  Journal,  Feb.  ISiS,  102."*'  Poisoning  by  this  agent  is 
oftentimes  extremely  slow,  and  sometimes  is  not  manifested  for  sev- 
eral months  after  exposure  to  mercnrial  vapors.  Long  before  this 
period,  the  face  becomes  swollen,  the  complexion  livid,  all  the  fimc- 
tions  languish,  ending  in  hemorrhages  from  the  mucous  surfaces,  and, 
£mm  time  to  time,  the  patients  are  afflicted  with  diarrhea. 

205.  Treatment. —  If  vomiting  occurs  as  an  early  symptom,  white 
of  €^  and  milk  should  be  given  inmiediately,  in  order  to  produce  an 
incoluble  compound  with  the  albiimen.  Magnesia  also  forms  a  com- 
pound with  corrosive  aublimate,  which  is  less  injurious  than  the 
fonner. 

The  antidote  to  mercurial  poisoning  is  albumen  in  a  large  amount 
of  water  (too  much  of  the  antidote  causes  a  resolution  of  mercury). 
The  albumen  is  precipitated  in  a  solid  form  by  the  mercury,  and  this 
can  then  be  ejected  from  the  stomach ;  but  if  retained  in  an  excess  of 
•Ibiimen,  Jte  resolution  may  cause  subsequent  and  subacute  poison- 
ing." 

806.  Action. —  The  theory  of  the  action  of  this  poison  has  been  ex- 
plained by  Dr.  G.  See."*  As  soon  as  the  mercury  is  received  into  the 
UoikI,  it  is  combined  directly  with  the  albumin  of  the  plasma  and  the 
prntein  of  the  corpuscles;  this  is  the  cause  of  mercurial  anemia.  The 
vhite  corpusclea,  however,  maintain  their  normal  condition. 

Though  deatli  may  follow  fatal  poisoning  in  half  an  hour  from 
serious  injury  to  the  primie  viie,  life  may  be  prolonged  for  a  few  days 
up  to  ten  days. 

Immediately  after  swallowing  a  poisonous  dose  of  bichlond  of 
IDercury,  there  is  ex()erieneed  a  strong,  metallic  taste,  and  a  painful, 
■pssmodic  contraction  in  the  throat.  The  mucous  surfaces  of  the 
mouth  and  of  the  prim»  via,  coming  in  contact  with  tliis  corrosive. 


**  BoaUiti  Med.  and  Surg.  Jour.   1860,  Aled.  and  Surg.  Jour,    bjr    Dri.    Schmk 

p.  27».  and  Pu-1. 

"  TftTlot,  Am.  ed.  o(  1875,  p.  307.  "  Ij^ton  de  PatlioloRie  Expfrimpnl.nle, 

*S^  Uie  r»M  ir[trrcd    to   id    Boston  prfniifr  fnsciciile,  ParU,  ISuit,  p.  27Ii. 
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are  shriveled  and  whitened,  gfi^'ing  the  appearance  of  the  local  appli- 
cation of  lunar  caustic  (silver  nitrate).  The  vapor  of  merciar, 
inhaled  by  animal  life  for  a  continuous  time,  produces  a  redness  of 
the  gums,  which  afterwards  become  swollen,  and  this  effect  is  accom- 
panied with  loss  of  appetite ;  the  coating  of  the  eyelids  and  the  eyes  if 
also  inflamed.  The  careless  application  of  mercurial  ointments  lod 
washes  to  aheep,  used  to  destroy  parasites,  has  resulted  in  the  absorp- 
tion of  mercury  either  by  the  broken  or  unbroken  skin;  in  these 
instancea,  aheep  become  emaciated,  refuse  to  eat,  and  breatbe  dis- 
tressingly with  short,  quick  gasps. 

Experiments  on  rabbits  (which  do  not  vomit),  dogs,  and  wann- 
blooded  animals,  produce  salivation  and  stomatitis,  paralysis  and  the 
other  nervous  affections  which  we  have  indicated  in  the  deacripUona 
of  poisoning.  When  absorbed  into  the  system  in  man  and  lower 
animals,  the  action  of  corrosive  sublimate  apparently  interfere*  with 
the  functions  of  the  cells  lining  the  tubules  of  the  kidneys,  producing 
in  liiera  a  condition  called  by  Kobcrt,  necrobio.sis,  destruction  ni  life 
of  their  epithelium.  The  action  of  the  corrosive  agent  seems  to  be 
exerted  upon  the  whole  intestinal  tract, ^ — especially  in  the  lower  pari* 
of  the  smaller  intestines,  and  also  in  the  large  intestines.  Conse- 
quently, it  may  be  inferred  that  the  action  of  large  or  poisonous  dom 
of  the  corrosive  sublimate,  by  destroying  the  local  functions  of  the 
cells  in  the  eliminating  organs  of  the  large  intestines  and  kidncva, 
would  increase  the  action  of  this  poison  upon  the  tissues  of  the  body. 
This  action  would  account  for  the  delay  of  the  mortal  sympione, 
unless  due  to  the  immediate,  early,  fatal  shock,  from  the  destruction 
iif  Uie  primie  viie,  exerted  upon  the  nerve  centers,  thus  iubibiting  their 
functiouB.  It  will  have  been  noticed  that,  unlike  arsenic  and  .some  of 
the  other  poisons  previously  described,  the  fatal  period  is  prolonged 
from  twenty-four  hours  up  to  ton  days. 

207,  Diagnosis. —  It  will  be  observed  from  the  foregoing  descrip- 
tions of  mercurial  poisoning  that  we  have  to  make  a  differential 
diagnosis  between  arsenical  poisoning,  phosphorus  poisoning,  and 
nitrate  of  silver  poisoning.  Judging  from  the  symptoms  alonev  apan 
from  the  local  corrosive  actions  of  these  poisons,  arsenic  and  phofr 
phoTos,  as  well  as  antimony,  show  profuse  diarrhea,  arsenic  and 
antimony  having  the  peculiar  rice-water  discharge  which  has  been 
previously  mentioned.  Phosphorus  usually  gives  off  phosphorescent 
light  and  odor;  arsenic,  without  phosphorescent  light,  gives  out  odor; 
both  these  poisons  are  followed  by  rapid,  fatal  symptoms;  both  th^* 
poiaona  have  the  peculiar,  pustular  eruptions,  previously  described 
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upon  the  mucous  membraiie  of  the  mouth  and  throat.  The  one  im- 
portant, diaguostic  symptom  attributed  to  mercury  le  the  stomatitis 
talivution  and  the  black-edges  appearance  on  the  gums;  the  presence 
of  mercury  in  the  fecal  diauhargea,  vomit,  and  urine,  can  be  deler- 
miiied  by  analysis. 

208.  Poit-mortcm  appearances. —  In  the  case  mentioned  by  Dr.  Fris- 

selle,  no  appreciable  lesion  was  discovered.     In  one  reported  by  Dr. 

I^illiams,**  the  stomach,  which  was  contracted  in  the  shape  of  a 

^kmb-bell,  presented  patches  of  dotted  injection  of  a  bright  crimson 

^pnL     There  was  do  ulceration  nor  ecchymosia,  but  the  mucous  mem- 

^vane  was  a  little  softened  in  the  neighborhood  of  the  most  vivid  red 

patobes.     Similar  patches  were  seen  throughout  the  small  intestine. 

bladder  was  contracted  and  contained  about  a  drain  of  turbid 

The  other  organs  wore  healthy.     The  dose,  in  this  case,  waa 

grains  (2  gm.)  and  the  patient  lived  two  days.   In  an  instance  re- 

rled  by  Dr.  Herepath,  the  stomach  seemed  to  have  escaped  the  ac- 

n  of  the  poison,  but  the  oecura  was  of  a  deep,  black-red  color,  and 

portions  of  it  were  in  a  sphacelated  condition."''     The  mucous  mem- 

mne  of  the  mouth  and  fauces  usually  exhibits  traces  of  the  action  of 

is  corrosive  poison,  being  changed  to  an  ashy-blue  color ;  but,  in  the 

t  two  cases  here  noted,  and  the  follo^ting  one,  in  which  a  dram  (i 

)  was  taken,  the  mucous  membrane  of  the  mouth  and  cesophagua 

perfeetly  healthy.     The  principal  effects  of  the  poison  were  ob- 

Mrred  in  the  stomach ;  it^  mucous  and  muscular  tissues  (beginning  at 

die   cardiac   portion,    Zy^    inches    in    extent  by  about  the  same  in 

breadth)  were  converted  into  a  gangrenous  mass,  having  a  corroded, 

laggbd  appearance,  of  a  dusky-bronii  color,  approaching  to  black. 

The  mucous  coat,  to  some  e-xtent,  around  this  gangrenous  portion, 

was  of  a  bronnish-red  color,  but  the  lining  membrane  of  the  pyloric 

half  of  the   stomach,  except   a   few  slightly  red  patches,  was  quite 

faealtby.     The  bladder  contained  only  half  an  ounce  of  urine,  al- 

Aoagb  none  had  been  passed  for  twenty-four  hours  before  death. 

The  lungs  were  extremely  congested.^' 

Other  cases  are  mentioned,  similar  to  those  of  Drs.  Coale  and 
Williams,  in  which,  although  the  quantity  taken  was  large,  and  the 
signs  of  suffering  in  the  stomach,  and  the  general  symptoms,  pre- 
sented the  most  violent  character,  the  traces  of  a  corrosive  poison 
have  been  comparatively  insigniEcanL'^     The  period  of  aurvivance 

•■Bortoi  Med.  and  Surg.  Jour.  1850,       "  Wiide.  Ijinect.  .hinp.  1848.  n,  4a8. 
B.  X79.  "Vide  Taylor  on  PoinonH  tiiid    a   nua 

"lancet.  Doe.   IMS.  by  Dr.  Hodgei,  Am.  Jour.  Jan.  1855. 
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seems  to  make  little  difference  in  the  aspect  of  the  alteraiiou  fooiii 
post-mortem.  Dr.  Coale's  patient  lived  eleven  days,  and  tbe  tat 
reported  by  Taylor  between  four  and  five  days. 

Ordinarily,  the  change  in  the  intestinal  canal  occurs  as  wcbjf- 
motic  spol^,   accompanied  by  sanguineous  effusions.     The  Vidneyi 
present  a  lively  injection  of  the  renal  parenchyma, — eapeciallj  De»r 
the  Malpighian  bodies;  the  epithelial  cells  are  deformed,  granoUi, 
and  partially  destroyed,  obstructing  the  canaliculi.     The  blood  is, 
ordinarily,  black  and  fluid.     The  alteration  in   the  kidneys,  abovv 
described,   would  coincide  with  the  albuminuria,   which  occurs  ia 
poisoning  by  mercury.    It  is  rather  remarkable  that,  in  cases  of  pM- 
soning  from  the  external  application  of  mercury,  precisely  the  same 
traces  of  inflammation,  ulceration,  and  gangrenous  patches,  are  cb- 
eerved  as  in  cases  from  its  internal  administration.     There  is  a  cue 
reporled  by  Vidal,*^  of  the  poisoning  of  a  woman  by  the  applicatimi 
of  the  acid  nitrate  of  mercury  as  a  lotion,  instead  of  a  linimeiil,  to 
the  cutaneous  surface  of  the  whole  body.     The  internal  surface  d 
the  stomach  was  red,  the  vessels  were  injected,  and  there  were  ecclij- 
motic  spots.     The  same  ecchymoses  were  observed  under  the  mucnu 
surface  of  the  bladder,  and  the  whole  length  of  the  intestines.    Tli( 
blood  was  black  and  fluid.     In  the  microscopical  examination,  tlit 
renal  parenchyma  was  found  very  much  injected, — especially  iu  ibe 
vicinity  of  the  Malpighian  bodies;  the  epithelial  cells  were  defomwl, 
granular,  and  partially  destroyed.    M.  Flandin,  by  chemical  analyai, 
has  recovered  a  sensible  quantity  of  mercury  from  the  tissue  of  d» 
liver ;  the  other  organs  showed  no  traces  of  the  poison.   It  would  sceia, 
therefore,  that,  like  other  poisons,  corrosive  sublimate  may  cause  t 
fatty  degeneration  of  vital  organs,  thus  destroying  c«ll  life  and  fuD'- 
tional  activity  of  the  organs,  unless  death  shall  supervene  too  ear); 
(within  forty-eight  hours) ;  and  that  similar  post-mortem  appearanm 
occur  after  absorption  through  the  skin,  as,  after  its  adiaimstrttioa 
by  the  mouth,  rectum,  or  vagina. 

Mr.  T.  W.  Bo^'  reports  a  case  of  poisoning  by  corrosive  subli- 
mate, in  a  very  puny  infant,  in  which  the  post-mortem  appearancei 
were  similar  to  those  above  described.  He  speaks,  however,  of  tke 
readiness  with  which  this  poison  can  be  obtained  in  England,  bwauae 
the  sheep  farmers  keep  large  amounts  of  corrosive  sublinuile  on  iuuQ 
for  H90  in  lotions  for  sheep  washing. 

A  case,  reported  by  M.  Barthelemy^"  to  the  Society  de  Medcciw 

■Gfcfrtte  dm  Hopilaux,  Juliet,  1861.        "Ana.  d'Uvg)«ae,  July,  I8S0.  n  317- 
"lAaoet.  Dec  21,  1878. 
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Legale  de  France,  of  poisoning  by  Iiichlorid  of  mercury  (corrosive 
sublimate),  ahowa  not  only  that  a  single  dose  of  less  than  11  graiiia 
{0.70  gm.)  may  cause  a  fatal,  subacute  poisoning  in  the  space  of  nins 
ila.ys,  but  thiit  tlie  most  serious  lesions  may  occur  in  the  kidneys.  The 
immediate  aymptoina  in  this  case,  following  the  ingeation  of  the  poi- 
soning, were  vomiting,  stomatitis,  salivation  (expectoration  of  saliva 
and  clots),  deep-seated  eschars,  and  ulceration  of  the  mucous  mem- 
branes, abundant  alvine  discharges,  and  collapse,  but  no  suppression 
of  urine,  though  there  was  albuminuria  on  the  fifth  day.  The  au- 
topsy showed  fluid  blood,  absence  of  leaioua  in  the  Hver,  and  a  gran- 
ular and  fatty  degeneration  of  the  kidneys,  the  tubes  of  which  wei-e 
choked  up  with  fat  A  second  case  was  reported  at  the  same  meeting 
of  the  society,  where  the  usual  post-mortem  lesions  were  supplemenied 
by  the  same  congestion  and  fatty  degeneration  of  the  kidneys,  though 
the  structure  of  the  liver  was  normal  in  appearance. 

After  symptoms  of  acute  poisoning, — especially  when  the  corrosive 
salts  have  been  taken, — the  caustic  whitening  of  the  mouth,  fauces, 
and  gullet,  the  edema  of  the  glottis,  the  shriveling  of  the  mucous  mem- 
branes, and  the  profuse  hemorrhages  of  the  mucous  membranes  of  the 
intestines  and  other  parts  of  the  digestive  tract,  may  be  especially 
noted ;  in  fact,  Uie  mucous  membrane,  from  its  entrance  to  ita  e.\it  in 
the  rectum,  may  be  seriously  inflamed  and  sometimes  destroyed,  the 
latter  effect  being  the  result  of  tlie  concentration  of  tlie  poison.  The 
usual  congestion  in  the  walls  of  the  stomach  with  ecchymoses  and 
partial  destniction  of  the  mucous  sui-faee  is  quite  marked.  Some- 
times the  walls  of  the  stomach  are  very  much  blackened,  which  is 
probably  due  to  the  conversion  of  the  corrosive  sublimate  into  one  of 
Mulphid  of  mercury. 

It  should  be  noted  that  the  post-mortem  changes  in  the  stomach  and 
intestines  may  follow,  as  shown  by  two  cases  reported  by  Anderseck 
and  one  by  Taylor,  when  the  poison  has  been  absorbed  by  the  appli- 
i-ation  of  an  ointment  containing  corrosive  sublimate,  or  the  solution 
of  this  salt  in  alcohol  (80  grains  to  the  ounce)  has  been  applied  to  the 
skin  or  to  the  scalp. 

While  we  have  described  poat-mortem  appearances  folloT\'ing  the 
ingestion  of  corrosive  sublimate,  it  should  be  remarked  that  the  same 
appearances  will  follow  poisoning  by  the  other  salts  of  men;ury,  ni- 
trate, eyauid,  iodid,  aulphid  (turpeth  mineral),  and  the  white  pre- 
cipitate. 

209.  Elimination  of  mercury. —  Toxlcologists  emphasize  the  great 

aportance  of  mentioning  the  paths  through  which  mercury  passes 
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out  of  the  ayatem.    We  have  already  mentioned,  In  our  opening  chap- 
ter, the  importance  of  this  consideration  as  bearing  upon  medic»-legil 
questions.    While  mercury  may  be  present  in  the  system,  and  remain 
there  some  time  without  showing  any  physiological  action,  it  may  cer- 
tainly— especially  if  iodid  of  potash  has  been  administered  afmtbe 
siilta  of  mercury  have  been  taken — and  suddenly  manifest  its  poison- 
ous action,  even  when  the  patient  may  not  have  taken  any  furthei 
mercurial  medication,     Tuson  has  administered  to  a  horae,  first,  i 
grains  (0.26  gm.),  then  5  grains  (0.32  gm.)  of  corrosive  sublimate 
t«iee  a  day  for  a  period  of  fourteen  days.     On  the  d  i  scon  ti  nuance  of 
this  medication,  no  mercury  could  be  detected  in  the  urine  of  tbi' 
horse;  but,  at  the  end  of  three  weeks,  it  was  found.     Voit,*-'  serenl 
years  ago,  presented  the  tbeoiy  that  the  mercury'  formed  a  combina- 
tion with  albumin,  which  would  retard  its  poisonous  action  until,  bj 
a  process  of  oxidation,  it  would  become  separated  and  present  in  ac- 
tive, poisonous  effects.     Chemical  experiments  for  the  purpose  of  rs- 
tablishing  the  channels  of  elimination  of  mercery  absorbed  into  the 
animal  tissues  show  that  its  main  outlet  is  through  the  kidneys,  wlil* 
the  mercurial  compounds  of  small  solubility  pass  out  of  the  STSteui 
mainly  with  the  feces  and  in  the  form  of  mercuric  sulphid ;  this  is  9S 
per  cent   of   the   total   amount  recovered  by  chemical  anah-ds.    It 
should  also  be  noted  that  of  87  doses  of  calomel  administered  ts  a 
hound  during  a  period  of  31  days,  about  94  per  cent  was  recoverBd 
by  chemical  analysis,— from  the  feces  2.1175  grams,  from  the  arin>' 
0.0550  grams,  and  from  the  other  tissues  0.0344  grams.     The  U'Ol 
amount  given  was  2. 739  grams  during  the  period,     ilr.  Blvlli,  ia 
commenting  upon  the  above  experiments,  justly  remarks:     "When. 
as  not  unfrequently  happens,  the  mercurial  poison  has  entered  by  lie  i 
skin,  it  is  evident  that  the  most  likely  localities  are  the  urine,  the' 
liver,  and  the  kidneys."     When  these  facts  of  elimination  are  cob-  | 
sidered,  it  may  explain  why,  In  certain  recorded  cases  of  merporialj 
poisoning,  mentioned  by  some  toxicologisls  as  showing  no  eriileQce' 
of  the  presence  of  the  mercury,  but  detected  in  the  tissues  by  chemical 
reaction,  the  poison  might  have  been  found  if  the  contents  of  the  wholf 
of  the  intestinal  canal  had  been  subjected  to  analysis. 

It  should  be  remembered  that  traces  of  mercury  may  be  discovered 
in  niiinv  dead  bodies,  on  account  of  the  many  uses  of  mercury,  which 
may  be  handled  during  life,  and  remain  in  the  system  in  anull  quas- 

l-i  Physiol,  chem.  et  de  Unlers.    Augi- 
buTg,  186T. 
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titles.  The  conclusions  of  all  chemical  research  for  mepcupy  should 
be  qualified  by  thia  general  statement,  originally  referred  to  by  Tay- 
lor in  his  Medical  Jurisprudence.^ 

210.  Chemical  examination.  In  g:eneral. —  We  take  the  follcwing 
lucid  e:cpusition  of  the  chemical  analysis  for  corrosive  sublimate  from 
Dr.  Guy's  work  on  Medical  Jurisprudence. 

■'Tests, — We  may  have  to  examine  the  poison  in  the  solid  form,  in 
solution,  and  in  organic  liquids. 

"Corrosive  sublimate  in  the  solid  form. — On  the  supposition  that 
v/e  are  ignorant  of  the  nature  of  the  substance  submitted  to  analysis, 
we  first  beat  a  small  quantity  on  platinum  foil.  It  is  completely  vola- 
tilized. It  may  therefore  be  arsenic,  corrosive  sublimate,  or  calomel. 
The  great  solubility  of  corrosive  sublimate  in  water  distinguishes  it 
at  once  from  the  other  two  substances.  The  addition  of  a  few  drops 
of  liquor  potasste  places  the  nature  of  the  substance  beyond  a  doubt. 
Corrosive  sublimate  is  changed  to  a  yellow  color,  while  arsenic  under- 
goes no  change,  and  calomel  is  turned  black.  We  may  obtain  still 
further  assurance  by  the  following  tests:  1.  HydroBulphuret  of  am- 
iiionia  changes  the  powder  to  a  black  color.  2.  A  solution  of  iodid  of 
poUisijiuiu  turns  it  to  a  bright  scarlet.  3.  Moisten  a  clean  rag  with 
dilute  muriatic  acid  (1  part  of  the  acid  to  2  of  water),  sprinkle  upon 
it  a  small  quantity  of  the  powder,  and  rub  it  on  a  clean  plate  of  cop- 
per. A  silvery  stain  is  formed,  which  is  readily  volatilized  by  heat 
Mix  1  part  of  the  poison  with  3  or  4  parts  of  calcined  carbonate  of 
sodium ;  place  the  mixture  in  a  reduction  tube,  and  apply  the  heat  of 
a  spirit  lamp,  having  previously  dried  the  upper  part  of  the  tube.  A 
ring  of  globules  will  be  formed  on  the  cool  sides  of  the  tube. 

"Corrosive  sublimate  in  solution  in  water.     Sulphureted  hydrogen. 
-On  the  supposition  that  we  are  ignorant  of  the  contents  of  a  liquid 
submitted  to  analysis,  we  test  for  a  base  by  sulphureted  hydrogen. 
Corrosive  sublimate  is  one  of  those  which  yields  a  black  precipitate, 
first  giving  a  milk-white  appearance  to  the  liquid.     With  liquor  am- 
inoniie  It  gives,  in  common  with  lead  and  bismuth,  a  white  precipi- 
^btete;  but  with  liquor  potaasii,  a  yellow  (the  bydrated  [)eroxid).     By 
^Btbia  we  recognize  a  persalt  of  mercury.     The  supernatant  liquor  con- 
^Btaius  chlorid  of  potassium;  and,  if  we  add  to  it  nitrate  of  silver,  we 
^■obtain  the  white  chlorid  of  silver,  which  proves  that  the  salt  of  mer- 
^'cury  is  a  chlorid.  This  precipitate,  being  collected,  washed,  and  dried, 
and  heated  in  a  reduction  tube  with  carbonate  of  sodium,  gives  a  well- 
defined  ring  of  mercury." 
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This  precipitate  is  also  insoluble  in  hot,  dilute  nitric  acid,  whigb 
enables  us  readily  to  distinguish  it  from  the  other  black  precipiUtM 
produced  b;  the  same  reagent,  such  as  lead,  bismuth,  copper,  ud 
silver;  it  is,  however,  readily  soluble  in  nitromuriatic  acid  (wjui 
regia),  which  reconverts  it  into  the  form  of  corrosive  sublimate. 

The  following  are  additional  tests : — 

"Protochlorid  of  tin. — A  solution  of  this  substance  throws  down  i 
white  precipitate,  turning  rapidly  to  gray,  and  from  gray  to  black. 
This  consists  of  minutely  divided  mercury,  from  which  the  superu- 
tant  liquor  may  be  decanted,  or  separated  by  titration.  On  intm- 
ducing  into  the  tube  containing  this  precipitate  a  plug  of  blotting 
paper,  and  pressing  it  firmly  againat  the  bottom  of  the  tube,  tlie 
globules  are  made  to  coalesce,  so  as  to  form  a  drop  of  mercury. 

"Metallic  test  (Reinsch's  test). — Acidulate  the  liquid  with  a  few 
drops  of  muriatic  acid,  and  introduce  a  narrow  slip  of  clean  copper. 
A  gray  film  will  be  formed  on  the  surface  of  the  metal.  This,  being 
carefully  dried,  may  be  introduced  into  a  reduction  tube,  and  heawJ 
with  the  flame  of  a  spirit  lamp.  A  ring  of  metallic  globules  will  Iw 
deposited  on  the  upper  part  of  the  tube.  Pure  tin,  zinc,  or  silter 
may  be  substituted  for  copper.  The  latter  is  to  be  preferred  lu  anj 
other  metal." 

If  a  few,  small  fragments  of  iodin  be  placed  between  two  watfi 
glasses  with  this  tube,  and  very  gently  heated,  the  iodin  will  unite 
with  the  mercury  to  form  mercuric  iodid,  which  can  be  easily  recog- 
nized by  its  color.     This  is  an  extremely  delicate  test^ 

"Galvanic  test. — Take  a  narrow  strip  of  sheet  zinc  of  a  size  oon- 
venient  for  introduction  into  a  reduction  tube;  moisten  it,  and  take 
up  as  much  gold  leaf  as  will  adhere  to  it.  Introduce  this  intu  llie 
solution,  slightly  acidulated  with  muriatic  acid;  the  gold  will  soon 
be  covered  with  a  gray  film.  Remove  it  from  the  solution,  and  iry 
it  carefully  in  the  heated  air,  above  the  flame  of  a  spirit  lamp.  Inln>- 
duce  the  dried  metal  into  a  reduction  tube,  and  apply  the  flame  of  i 
spirit  lamp.  A  ring  of  metallic  globules  will  be  formed.  This  test 
is  one  of  extreme  delicacy,  and  will  give  a  characteristic  result,  when 
all  other  tests  faiL  It  is  that  which  should  be  preferred  for  the  dis- 
covery of  very  minute  quantities  of  the  poison.  The  metallic  deposit 
may  be  readily  obtained  by  placing  a  drop  of  the  acidulated  soliitipn 
on  a  surface  of  clean  copper  or  gold,  and  touching  the  moistened  tnet»l 
with  a  fragment  of  zinc  or  iron.  Dr.  WoUaston  once  employed  a  kpv 
and  a  sovereign  for  this  purpose.  The  acid  in  combination  with  tlie 
mercury  may  be  shown  to  be  the  hydrochloric,  by  testing  the  lluid 


It  210 


im  which  the  merciiry  has,  by  any  of  the  foregoing  methods,  been 
precipiuted ;  on  tbe  addition  of  tlie  nitrate  of  silver,  we  obtain  a  white 
precipitate,  the  chlorid  of  silver,  which  is  insoluble  in  nitric  acid. 

"Corrosive  sublimate  in  organic  li'iuida. — As  the  poison  is  very 
soluble,  it  is  rare  to  meet  with  it  in  a  solid  form.  But  when  it  has 
^M>een  laJien  in  mass,  it  may  sometimes  be  separated,  by  merely  stirring 
tlte  liquid,  at  the  same  time  adding,  if  it  be  very  viscid,  distilled  wa- 
ter. The  corrosive  sublimate,  from  its  great  weight,  will  subside,  and 
Diay  be  collected.  As  the  poison  is  decomposed  by  the  secretions  of 
the  body,  by  the  mucous  membrane,  and  by  several  articles  of  food,  it 
nitght  not  l»e  found  in  solution  in  the  stomach,  even  though  uo  anti- 
dote bad  been  given.  We  must,  therefore,  expect  to  find  it  in  one  of 
two  statcs,^in  solution,  or  in  combination  with  the  solid  contents  of 
the  stomach.  In  the  former  case  we  procure  a  clear  liquid  by  diluting 
with  distilled  water,  boiling  if  necessary,  and  filtering.  In  the  latter 
ease,  one  of  two  processes  may  be  adopted.  We  may  boil  the  solid 
matters  in  distiUed  water,  and  in  this  way  bring  the  soluble  salt  of 
mercury  into  solution;  or,  if  the  solid  matters  treated  in  this  way 
yield  no  trace  of  mercury,  in  consequence  of  the  soluble  salt  having 
been  decomposed,  evaporate  to  dryness,  and  digest  the  dried  residue 
in  warm  uitromuriatic  acid.  The  insoluble  compound  of  mercury  ia 
thus  reconverted  into  the  soluble  bichlorid.  This  acid  liquor  must  be 
evaporated  to  dryness,  and  the  residue  be  dissolved  in  distilled  water, 
and  filtered."  The  corrosive  sublimate  may  now  either  be  dissolved 
Mnt  by  ether,  or  at  once  tested  by  the  protochlorid  of  tin,  or  by  the  gal- 
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Corrosive  sublimate  can  be  distinguished  from  calomel  by  its  sol- 
ubility in  water,  alcohol,  and  ether,  by  its  reactions  with  sodium  or 
potassium  hydrates  (yellow  precipitate),  with  potassium  iodid  (sal- 
mon-colored or  scarlet  precipitate),  and  with  ammonia  water  (a  pre- 
cipitate, white  with  corrosive  sublimate,  and  black  with  calomel). 

211.  Isolation  from  cranio  mixtures. —  Corrosive  sublimate,  and  all 
of  the  other  compounds  of  mercury,  as  well  as  metallic  mercury  itself, 
can  be  detected  in  organic  liquids  and  tissues,  as  far  as  their  mercurial 
lutnre  ia  concerned,  by  the  same  process  as  was  recommended  in  the 
eaae  of  arsenic  (see  supra,  §  178).  After  removing  the  organic  sul- 
phur compounds,  and  any  sulphid  of  arsenic  or  antimony  which  may 
be  present,  by  dis.aolving  them  with  the  mixture  of  ammonia  water 
and  ammonium  sulphid,  the  sulphid  of  mercury  will  be  left  as  a  solid. 
btiick  pT«ctpitate  upon  the  filter,  since  it  is  insoluble  in  the  ammonia 
solutions.     This  black  precipitate  should  then  be  treated  with  hot, 
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dilute  nitric  acid,  which  will  dissolve  an;  sulphid  of  lead,  copper, 
silver,  or  bismuth  if  present,  but  leave  the  sulphid  of  mercury,  which 
may  then  be  dissolved  b;  nitromtiriatic  acid  (aqua  regia),  the  soln- 
tion  evaporated  to  dryness,  the  residue  dissolved  in  water,  and  thii 
solution,  which  will  be  one  of  corrosive  sublimate,  may  be  tested  \>j 
any  or  all  of  the  above  tests. 

In  legal  cases  a  globule  of  mercury  obtained  by  the  protochlorid  of 
tin  test,  by  Reiusch's  test,  or  by  heating  in  a  tube  with  sodium  car 
bonate,  should  always  be  taken  into  court  as  one  of  the  corpora  dtlidi, 
since  its  Suid  and  metallic  nature  can  always  be  recognized  by  llit 
jury. 

Where  corrosive  sublimate  has  ondoubtedly  been  the  cause  of  death, 
it  has  not  always  been  found  iu  the  body  of  the  deceased.  Thus,  in  a 
case  reported  by  Dr.  Wegeler,  of  a  young  man  who  poisoned  himaelf 
with  3  drams  of  this  substance,  and  died  on  the  sixth  day  thereaflex, 
none  of  the  poison  could  be  detected  in  the  stomach  or  intestines.' 
In  another,  by  Dr.  Taylor,  where  2  drams  were  swallowed,  and  (he 
man  died  in  four  days,  no  mercury  was  detected  in  the  stomach  or 
tissues. '' 

Orfila  (the  nephew  of  the  distinguished  tozicologist)  Dadertf<ok 
numerous  experiments  for  the  purpose  of  ascertaining  what  length 
of  time  was  required  for  the  disappearance  of  certain  poisons  from 
the  system.  With  respect  to  corrosive  sublimate,  he  slate*  that,  when 
it  has  been  administered  for  some  time,  it  will  generally  disap))cir 
from  the  organs  in  eight  or  ten  days,  aod  he  found  it  but  once  od  the 
eighteenth  day  after  its  discontinuance.  An  individual  had  under- 
gone a  course  of  treatmeut  with  corrosive  sublimate,  and  died  four 
months  aft«r  ceasing  the  course.  He  was  poisoned  with  a  merciirisl 
preparation.  On  analysis,  mercury  was  found  in  his  organs.  Hence, 
according  to  this  author,  the  mercury  could  not  have  been  derived 
from  the  preparations  taken  four  months  before  death.  He  also  say* 
that,  if  a  man  survives  fifteen  days  after  being  poisoned  with  w^ 
roaive  sublimate,  it  is  quite  probable  that  the  experts  will  fiml  uo 
trace  of  mercury.  They  will,  however,  commit  a  gross  error,  if  Umj 
conclude  from  this  that  there  has  been  no  poisoning.' 

Any  mercurial  preparation  may  induce  analogous  symptoms  to 
those  which  have  been  described  under  the  head  of  corrosive  subli- 
mate as  acute,  subacute,  or  chronic  poisoning.     The  corrosive  effects 

* Cmintatt't    Jahreaberieht    fOr    1846,        'Am.   Jour.   Med.   Sej.  from  Comptts 
Bd.  V.  p.  81.  Eendus,  Jan.   IG,   1S58. 
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ipon  the  mouth  and  gullet  may,  it  is  tnie,  be  absent,  but  the  ulccra- 

tiou,  salivation,  and  inflammatory  action  upon  the  primse  vise  are 

VMoally  present     By  some  phyaiologiate,  principally  Prof.  CI.  Ber- 

it  has  been  assumed  that  the  mercury  is  changed  by  the  secre- 

ions  into  corrosive  sublimate,  but  the  truth  of  this  theory  has  not  yet 
been  substantially  proved. 

212.  Chemical  examinatioii  foi  nitrate  of  mercury,  and  other  aalts 
of  mercury. —  This  depends  chiefly  upon  the  detection  of  the  mercury, 
wbich  may  be  accomplished  in  the  same  manner  and  by  the  same 
tests  aa  deitcribed  above  in  connection  with  corrosive  sublimate.  Mer- 
curic nitrate  also  responds  to  the  testa  for  nitric  acid  or  nitrates 
(see  supra,  ^  106),  and  the  3ul{>hutes  respond  to  the  test^  for  sul- 
l^iirio  acid  or  sulphates  (see  supra,  §  S7).  The  oxids,  sulpbids, 
white  precipitate,  and  calomel,  are  all  insoluble  in  water  or  alcohol. 
The  sulphocyanid  of  mercury  also  responds  to  the  tests  for  sulphocy- 
anic  acid,  tbc  principal  one  of  which  is  the  formation  of  the  blood- 
red  solution,  when  treated  with  a  solution  of  sesquichlorid  of  iron, 
simitar  to  that  caused  by  the  same  reagent  with  a  solution  of  an  ace- 
tate or  mecontc  acid,  a  constituent  of  opium;  but  readily  distin- 
guiabed  from  the  former  by  the  fact  that  it  is  not  bleached  by  a  slight 
exoees  of  hydrochloric  acid,  and  from  the  latter,  by  the  fact  that  it  is 
bleacbed  by  corrosive  sublimate  and  nascent  hydrogen,  while  the 
ii)ea>uate  of  iron  is  not  bleached  by  either  of  theee. 

The  eeparatioD  of  all  of  these  compounds  from  organic  tissues  and 
ao  far  as  the  mercury  is  concerned,  is  by  the  same  method  as 
above  under  corrosive  sublimate  (see  supra,  §  211}.' 

XTV,  Bahidm,  salts  of. 

213.  In  ^neral. —  The   chlorid,    carbonate,   nitrate,   sulphid,    and 
'■<*tate  are  all  white  compounds.     The  chlorid,  nitrate,  and  aeotale 

Pe  crystalline;  the  carbonate  and  sulphid,  amorphous.  All  except 
e  carbonate  are  soluble  in  water,  with  neutral  reaction.  The  car- 
uate  is  soluble  in  dilute  HCl  with  the  liberation  of  COj 
TTie  preparations  of  barium  which  have  proved  fatal  are 
the  chlorid,  carbonate,  nitrate,  sulphid,  and  the  acetate.  Mr.  Blyth 
reports  26  cases  of  fatal  poisoning  wbich  he  has  collected  up  to  18!)i. 
Iq  15  of  these  cases,  9,  or  60  per  cent,  proved  fatal,  and  3  were  sui- 
ddal;  in  3  cjiwa,  barium  chlorid  was  taken  for  Glauber's  salt  fso- 
dimn  sniphute) ;  in  1,  for  CarUbad's  salts;  in  another,  a  mixture 
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of  b&rium  nitrate  and  sulphur,  for  pure  aulphur ;  in  the  sixth  case,  ■ 
combination  of  barium  acetate  and  raspberry  syrup,  for  sodic  eihyl- 
sulphate ;  in  the  seventh,  a  larger  dose  put  up  by  the  apothecary  ibau 
ordered  by  the  preaeriber;  and  in  4  cases,  barium  carbonate  wis 
mixed  with  flour  and  made  into  pastry.  Kobert  reports  a  total  of  25 
fatal  cases  of  poisoning  by  barium  salts ;  in  Vienna,  17  in  ten  yeare. 

214.  Chlorid  of  barinm. — A  student  of  medicine  took  three  teaspoon 
fuls  of  this  salt  by  mistake  for  sulphate  of  magnesium.  He  was  seized 
with  tormina  and  vomiting,  his  extremities  became  cold,  pulse  irref 
ular  and  feeble,  and  bis  bands  and  feet  paralyzed.  He  recovered 
gradually  in  three  days.*  Two  cases  are  referred  to  by  Dr.  Taylor,  in 
which  it  proved  fatal.*  A  healthy  young  woman  took  less  than  a  tei- 
spoonful  of  chlorid  of  barium,  mistaking  it  for  Epsom  salts.  In  half 
an  hour  she  had  burning  pains  in  the  stomach  and  bowels,  with  vomit- 
ing and  purging,  followed  by  the  symptoms  of  collapse  above  if 
scribed,  and  a  scarcely  perceptible  pulse;  there  ensued,  also,  great 
impairment  of  muscular  power,  labored  respiration  with  bronchUl 
effusion,  coma,  convulsions,  and  death,  nineteen  boura  after  the  pi^i- 
son  had  been  taken.  Sensibility  did  not  seem  to  be  impaired-'*  Tlii* 
salt  seems  to  have  a  decided  action  in  some  cases  upon  tbe  brain  tod 
heart,  producing  vertigo,  headache,  deafness,  and  convulsions. 

215.  Carbonate  of  barium. —  This  salt  is  also  said  to  have  deetroTnl 
life  in  two  cases."  In  a  case  observed  by  Dr.  Wilson,  of  London,  tV 
quantity  taken  was  half  a  teacupful,  but  emetics  were  given,  ind 
operated  before  any  symptoms  showed  ihemfielves.  In  two  hours  ihf 
patient  complained  of  dimness  of  sight,  double  vision,  headache,  tin- 
nitus, and  cramps,  with  occasional  vomiting  and  purging  the  next 
day.     Recovery,  however,  took  place. 

816.  Symptoms  of  poisoning. —  Kobert,  who  also  says  that  even  neu- 
tral salts  are  poisonous,  separates  the  symptoms  of  poisoning  bv 
barium  as  distinguished  between  its  local  action,  and  that  of  the  ab- 
sorbed salt  He  divided  these  symptoms  into  the  following  sis 
groups: — 

(1)  Local,  consisting  in  malaise,  nausea,  salivation,  vomiting,  and 
pain  in  the  stomach.  This  group  merges  so  much  into  the  next,  u 
hardly  to  admit  of  precise  separation. 

(2)  Excitation  of  tlie  alimentary  canal,  both  of  the  nervous  and 
muscular  apparatus.    Hence,  vomiting,  painful  colic,  and  acute  ditr 

■Am.   iTmir.   of  Med.   Sei.   Jan.   1852,        "J.  Wstsh.  Lnncct,  Ft*,  ISM.  p.  !U. 
Frr.m  Tnappr's  Wnchenachrift.  "  P»rke'»  Cbeinical  Essava,  II.  al9. 

•Taylor  on  FoUona. 
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rliea.     All  these  phenomena  may  be  produced  in  animab  by  subfuta- 

oeoua  injection,  and,  therefore,  do  not  depend  alone  upon  local  action. 
I  (3)  Excitation  of  the  brain  motor  centers,  which  leads  to  eonvul- 
Rnons,  and  may  result  in  paralysis.     About  half  the  recorded  cases  of 

barium  poisoning  in  man  have  had  con^-ubiona ;  the  other  half,  paral- 

jrsis.     In  one  caae  there  was  mania. 

(4)  Muscular  contractions,  weakened  or  d&stroyed;  the  muscular 
chest  movement,  recorded  graphically  on  poisoned  froga,  ahowe  a 
Tcrarrin-like  convulsion  curve;  in  man,  the  effect  shows  muscular 
weakness. 

(5)  Its  influence  on  the  heart  and  blood  vessels  shows  precordial 
distrese,  slowing  of  the  pulse,  strong  cardiac  pulsation  (not  only  self- 
experienced  in  the  patient,  but  heard  aud  felt  by  the  bystander.  ArtiJ- 
rira  incompressible  and  rigid,  blood  pressure  elei^ated.  Old  persons 
with  weak  blood  vessels  are  liable  from  this  pressure  to  have  pulmo- 
nary hcmorrhfl^s,  blood  from  the  stomach  and  other  organs.  In  frogs 
the  heart  stops  in  systole. 

ft    (6)  Conjunctivitis  and  catarrh;  alao  irritation  of  the  mucous  lin- 
Pq^of  air  passages,  including  the  nose. 

r, 'Sohible  barium  saltjj,  if  poisonous,  generally  destroy  life  within 
hie  first  three  days;  if  the  patient  survives  this  period,  recovery  gen- 
erally takes  place  (Robert).  Attention  of  the  reader  is  directed  to 
the  case  of  barium  poisoning  in  the  Appendix,  No,  XXXI. 

S17.  Lethal  doM. —  There  is  great  uncertainty  in  regard  to  the  sat- 
isfactiiry  naming  of  the  least  fatal  dose  of  barium  salts.  A  dose  of 
100  grains  (6.5  gm.)  of  barium  chlorld  has  proved  fatal  to  an  adult 
nY>maD  in  fifteen  hours;  one  of  4  drams  (16  gra.)  of  bariimi  nitrate 
has  been  fatal  to  a  man  in  six  and  a  half  hours;  barium  carbonate  in 
the  dose  of  60  grains  (3.8  gm.)  has  also  been  followed  by  fatal  poi- 
soning. Firondi  and  Lisfranc  have  gradually  increased  the  admin- 
istration of  the  dose  of  barium  chlorid,  given  daily  in  divided  doses, 
l^rom  4  decigrams  up  to  3  grams  (46  gr.),  without  producing  poison- 
jbns  Bvmptomfl.  The  former  himself  took,  in  one  day,  119  grains  (7.7 
gm.  1  without  bad  effects.  This  occurred  in  1836.  Robert  states  the 
lethal  dose  as  3  to  15  grams.  Dr.  Tidy"  reports  a  case  of  a  man  suf- 
fering from  a  case  of  rheumatism,  but  without  other  abnormal  condi- 
tions, who  took  a  mixture  of  barium  nitrate,  flowers  of  sulphur,  and 
potassic  chlorate,  in  the  place  of  sulphur.  The  symptoms  developed 
were  blisters  on  the  tongue,  a  burning  pain  in  the  gullet  and  stomach, 
with  vomiting,  diarrhea,  convulsions,  aphonia,  and  coldness  of  the  ex- 
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tremities.  It  is  not  unlikely  that  this  mixture,  when  received  into 
the  stomach,  and  meeting  with  free  hydrochloric  acid  in  the  alomacli, 
may  have,  in  Dr.  Tidy's  case  given  above,  produced  a  aulpbid  of 
barium,  the  action  of  which  is  more  violent  than  that  of  the  other 
barium  salts.  The  chlorin  may  also  have  been  set  free  from  its  iisio- 
ciation  with  potassium,  and  increased  the  irritant  action  npoa  the 
cesophag^us  and  stomach. 

218.  Treatment. —  The  correct  treatment  in  poisoning  from  the  sol- 
uble barium  salts  is  sulphate  of  miignesium  or  sodium  sulphate,  in  so- 
lution, pumped  into  ibe  stomach  and  out  again,  because  the  barium 
sulphate  is  insoluble.  The  subcutaneous  iujectiou  of  atropin  is  sug- 
gested for  increasing  the  action  of  the  heart  and  relaxing  the  tension 
upon  the  blood  vessels.     The  recovery  progresses  slowly. 

219.  Action. —  In  addition  to  the  action,  as  interpreted  from  the 
symptoms  aa  described  by  Kobert  in  the  six  groups  named  above,  Itler 
investigators,  Gmeliu,  Onsum,  Cyon,  and  Bohm  (1824—1874),  haw 
rather  held  to  the  theory  that  the  salts,  named  as  soluble,  poisoDoat 
agents,  do  not  act  in  their  original  formation;  but,  on  being  reoaiveil 
into  the  stomach,  the  hydrochloric  and  oi^nic  acids  contained  in  the 
stomach  form  other  soluble  compounds,  Onsum  goes  still  further 
and  forms  the  theory,  judging  from  the  fact  that  the  right  side  of  tlie 
heart  was  full  of  blood  from  backward  engorgement,  and  from  discov- 
ering on  post-mortem  examinations  that  the  small  arteries  were 
plugged  with  small  fibrinous  coagula  with  an  inorganic  nucleus,  tbit 
the  barium  salts  circulate  in  the  blood,  in  insoluble  composition,  and 
are  arrested  in  the  lungs,  thus  causing  minute  emboli,  much  in  (be 
same  way  that  a  finely  divided  solid  would  act  when  introdnced  -ii- 
rectly  into  the  jugular  vein.  On  the  other  band,  Cyon  experimenicd 
by  introducing  barium  chlorid  into  the  jugular  vein  of  a  rabbit,  audi, 
into  the  other  veins,  sodic  sulphate.  He  found  no  coagula  in  tbe  small 
arteries,  and  the  capillaries  in  the  lungs  were  clear.  Bohm,  experi- 
menting on  frogs,  likened  the  action  of  small  doses  of  bariimi  salts 
to  cicutoxin,  1  to  2  centigrams,  subcutaneously  injected  into  froffs, 
acting  like  a  heart  poisoning.  Again,  Kobert  mentions  the  fact  thai 
the  renal  tubules  contain  granular  masses  which  form  crystals  witb 
sulphuric  acid. 

220.  Diapiosis.—  A  combination  of  retardation  of  the  pulset,  in- 
creased arterial  tension,  muscular  spasms,  succeeded  by  muscular 
weakness,  vomiting  of  masses  containing  baryta. 

221.  Poit-mortem  appearances. —  In  one  of  the  cases  of  poisoniog 
b\'  filorid  of  barium  before  referred  to,  the  stomach  presented  a  uiii- 
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form,  red  appearance,  with  clots  of  blood  and  bloody  mucus  scatteroii 
over  it;  uear  the  cardiac  end  was  a  perforation  about  half  an  inch  in 
diameter  within,  and  half  as  wide  outside,  the  edges  swollen,  and  the 
ujiii'ous  coat  thickened.  The  small  intestines  also  exhibited  signs  of 
iudanunation.  Without  doubt,  as  is  remarked  by  Dr.  Christison,  the 
perforation  was,  in  this  instance,  an  accidental  occurrence,  not  due  Ut 
the  cJitorid  i>f  barium.  In  a  ease  of  poisoning  by  the  carbouate  of 
barium,  reported  by  Dr.  M.  Seidel,"  of  Jena,  in  a  healthy,  pregmint 
woman  twenty-eight  years  of  age,  death  took  place  thirty-four  hours 
after  the  ingestion  of  the  poison.  The  stomach  mucous  membrane 
contained  numerous  ecchymoses,  both  in  large  patches  and  in  spots, 
and  between  the  ecchymoses  it  was  pale  and  covered  with  mucua ; 
ecebymosea  were  also  seen  beneath  the  outer,  serous  covering  of  the 
stomach,  and  under  the  mucous  membrane  of  the  duodenum  for  a 
space  of  8  inches  (21  c.  c.)  from  the  stomach.  The  liver  was  some- 
what enlarged,  free  from  blood,  brittle,  and  of  yellowish-red  color. 
The  kidneys  were  congested.  The  mixture  taken  was  a  compound  of 
sugar  and  carbonate  of  barium,  which  had  been  put  up  for  a  rat 
poison-  The  stomach  was  found  to  contain  0.12-1  gram  (about  2  gr. ) 
of  carbonate  of  barium,  and  traces  of  barium  were  found  in  the  liver, 

222.  Chemical  examination. —  The  soluble  salts  of  barium,  when  in- 
troduced into  a  colorless  alcohol  or  gas  flame,  impart  a  green  color  to 
it ;  and  this  flame,  when  examined  with  a  spectroscope,  gives  the  pecu- 
liar barium  spectrima.  They  are  also  all  precipitated  from  neutral  or 
alkaline  solutions  by  ammonium  carbonate,  in  the  form  of  a  white, 
granular  precipitate,  carbonate  of  barium;  this  is  readily  soluble  in 
acetic  or  hydrochloric  acid  with  effervescence.  They  are  also  all  pre- 
cipitated by  sulphuric  acid,  or  a  soluble  sulphate,  in  the  form  of 
white  sulphate  of  barium,  which  is  insoluble  in  nitric  or  hydrochloric 
acid.  The  sulphate  of  barium  thus  formed  can  be  decomposed  by  fus- 
ing it  with  sodium  carbonate  and  charcoal,  so  as  to  form  a  sulphid  of 
baritim  which  is  soluble.  It  is  also  precipitated  from  a  solution  acid- 
ulated with  acetic  acid,  by  a  solution  of  potassium  cbromate,  in  the 
form  of  a  yellow  barium  chromate,  care  being  taken  that  no  free  min- 
eral acid  be  present 

223.  Fallaciei. —  In  separating  barium  from  organic  mixtures,  we 
must  bear  in  mind  that  the  sulphates,  normally  present  in  the  animal 
fluids  and  tissues,  will  partially,  if  not  entirely,  convert  the  soluble 
barium  salt,  which  may  have  been  taken  during  life,  into  the  insolu- 
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hie  fiiiI{duBe :  and  slso  dut  in  die  destiiiction  of  organic  mattet  for  tbe 
deSMsion  of  the  mineral  poisons,  hy  hydrochloric  acid  and  potuuum 
eUorsie,  the  loeAod  oamnKmly  used,  the  organic  sulphar  compoandi, 
sacJi  as  alhamin,  aze  oxidized,  and  snlphnric  acid  is  one  of  the  piod- 
■ne  of  the  oxidaiitHi,  ao  that  the  soluble  barium  oompoimds,  tikoi 
during  life,  mav  be  oitiiely  conTerted  into  the  inaolnble  Bolpliate,  ind 
eansM  be  detected  in  the  filtrate,  after  treatment  with  bydrochlorie 
aad  and  potaKinm  chltvate,  but  must  be  sought  for  in  the  ondia- 
«;JT«d  mas  remaining  upon  the  filter  1^  drying  it,  ignitiiig  in  i 
|:4»ti::;iiD  evaporating  dish,  moistening  with  nitric  acid,  and  igniting 
acftin.  The  residue  should  dten  be  mixed  with  four  times  its  UDOum 
<'i  Bujad  carbonates  of  sodium  and  potassium,  and  fused  until  tbe 
vho4e  mass  becomes  liquid ;  after  cooling,  the  fused  mass  should  be- 
^xxracied  with  water,  filtered,  and  washed ;  the  residue  remaining  viU 
A-tnsiit  of  carbonate  of  barium,  which  can  be  dissolved  in  hydrochloric 
arid  and  tested  bv  the  aborv  tests.  If,  by  chance,  any  barium  is  doC 
oimmted  into  sulphate,  but  remains  dissolved  in  the  form  of  chlorid 
after  destroying  tbe  organic  matter  with  hydrochloric  acid  and  po- 
tassium chlorate,  it  can  be  detected  and  separated  by  the  methods  com- 
mo^y  oaed  in  qnaliutive  analysis. 

XV.    PoTASaiDH  CHLOBATS. 

fi4.  !■  gcBcraL —  Since  the  publication  of  the  last  edition  of  Haa 
work,  chlorate  of  potash  has  been  recognized  by  writers  on  toxicolc^ 
as  a  pM^^n.  The  information,  obtained  from  the  careless  use  of  this 
$alt  in  solution,  as  also  in  its  dry  state,  for  the  treatment  of  local  sore 
thn>at  and  for  diphtheria,  brought  about  several  accidents  from  on- 
cuetstionably  larger  doses  than  required  for  suooeesful  treatment  of 
th«^  aSertions.  One  case  was  published  in  the  Appendix  to  oor 
pTOvious  edition,  to  which  we  refer  our  readers,  as  an  illustration  of  i 
v¥rv  Krone  solution  of  about  10  drams  (39  gm.)  in  two  glasses  of  boi 
w*:Vt-.  Ordinarilv,  6  parU  of  this  salt  will  dissolve  in  100  parta  of 
wjiur  s:  l.'l'  C.  io&=  F.) ;  «t  100°  C,  60  parts  of  the  salt  will  db- 
jk^:w  i:;  100  parts  of  water.  Peterson  and  Hainea  mentioned  a  case  re- 
iv>r:<v  b^  Potter,"  in  which  two  teaspoonfuls  were  taken  in  two  diva 
i  \T  a  S'"'!*  lhn>au  the  symptoms  being  violent,  intestinal  irritation, 
with  black  stools,  considerable  urinary  disturbance  with  black  urine, 
,  ,  i'rv*#tration.  and  evidences  of  grave  alteration  of  the  blood. 
\Vii;ha»s  and   Becker  have  collected  89  cases  of  poisoning  from 


187 


POTJlSSlt-M  CHLORATE. 


[E  224 


elllurate  of  potusli,  Ti>  of  which  were  fatal;  almost  all  were  accideutal ; 
ft  were  8U|>poeed  to  be  suicidal,  auil  3  homicidal.  Igtiatieff'^  reports 
a  fatal  case,  alao  referred  to  by  Peterson  and  Hainoa,  in  a  mau  aged 
thirtj-six  yeara.  After  taking  a  teaspoonful  of  chlorate  of  potash, 
he  developed  cyanosis,  renal  pain,  violent  vomiting,  jaundice,  and 
Uootl^  urine.  He  died  on  the  evening  of  the  third  day.  Mr.  Blyth 
lias  collected  from  medical  literature  39  cases  of  poisoning  by  chlorate 
af  fxxash,  28  of  which  ended  fatally. 

2SS.  Symptoma  of  poisoning. —  These  are  mainly  those  of  great  de- 
prossion;  feeble  pulse;  cyanosis  (blue,  slaty  complexion) ;  sometiniea 
diatrhea,  greenish-colored ;  weakness  of  the  heart ;  difficulty  of  breath- 
ing; sometimes  vomiting,  jaundice,  and  bloody  urine.  When  ab- 
aorbed  into  the  circulation,  it  has  a  peculiar,  destructive  action  on  the 
red  corpuscles  of  the  blood,  converting  the  hemoglobin  into  metbemo- 
and  causing  the  secondary  symptoms  due  to  this  condition, 
t  is,  hemoglobinuria,  suppression  of  urine,  the  discharge  of  bloody 
Iflasta  in  the  urine,  delirium,  coma,  and  death  resulting  from  the  in- 
flammation of  the  kidneys. 

KS8.  Lethal  do»e. —  For  a  child  three  years  old,  46  grains  (3  gm,), 
and  an  adult  four  times  that  dose.  When  a  large  dose  is  taken  in 
divided  doses,  the  poisonous  effects  are  even  more  serious,  on  account 
of  the  continued  action  upon  the  renal  system. 

827.  Treatment. — Immediately  after  the  swallowing  of  the  poison, 
the  stomach  pump,  using  a  large  quantity  of  water,  should  be  used  to 
amply  the  stomach,  and  repeated  to  prevent  further  absorption  of  the 
poisonous  agent.  Death  may  occur  from  acute  poisoning,  within  etx 
hnur^  to  two  days. 

228.  Action. —  The  original  object  of  administering  chlorate  of 
potash  in  solution  in  cases  of  sore  throat  and  diphtheria  was  the 
knowledge  of  the  facility  with  which  this  agent  parts  with  its  oxygen 
by  tiie  aid  of  heal.  Marchand,"  in  experimenting  with  the  effect  of 
dilorate  of  potash  on  animals,  found,  on  mixing  chlorate  of  potash  or 
chlorate  of  soda  (potaasic  chlorate  or  sodic  chlorate)  with  fresh  blood, 
the  clear,  red  color,  which  first  appeared,  passed  within  a  few  hours 
into  a  dark,  red-brown  color,  which  gradually  became  pure  brown. 
This  change  was  produced  by  a  1  per  cent  solution,  in  from  fifteen  to 
nxteen  hours;  with  a  4  per  cent  solution  at  15°  C.  every  trace  of  oxy- 
faemoglobin  disappeared  within  four  hours.     The  blood  soon  became 
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s^-nipy,  and,  with  a  S  to  4  per  cent  solution  of  the  salt,  becune  jelly- 
form.  This  jelly  bad  much  permanence  and  resisted  pntiefacUve 
changes  for  a  long  time. 

Marchand  fed  a  dog  weighing  17  kilos,  with  5  grams  of  chlofBle  of 
potash  for  a  week.  No  symptoms  appearing,  the  dose  was  doaUed 
for  two  days;  there  still  being  no  symptoms,  he  gave  50  grams  of 
chlorate  of  soda  in  five  doses.  On  the  following  night  the  d(^  died 
The  blood  was  found,  after  death,  to  have  a  sepia-brown  color,  and 
remained  so  when  exposed  to  the  air.  The  organs,  generally,  bad  on- 
natural,  brown  color;  the  spleen  was  enormously  enlarged;  the  kiJ- 
neys  were  swollen,  having,  on  section,  a  dark  chocolate- brown  color 
(almost  black-brown),  the  color  being  nearly  equal  both  in  the  reni! 
substance  and  in  its  capsule.  On  examination  by  the  microscope,  ^ 
kidney  showed  its  canaliculi  filled  with  brownish  cylinders,  casts  con- 
sisting of  altered  blood.  Spectroscope  showed  weak,  hemi^tobio 
bands  and  a  narrow  band  in  the  red.  Diluting  tie  blood,  the  hemo- 
globin bands  disappeared,  but  the  band  in  the  red  remained.  Tbe 
diluted  blood,  when  exposed  to  the  light,  still  retained  its  coffee- 
brown  color. 

A  second  experiment  of  a  hound,  a  little  less  than  half  the  weight 
of  the  preceding,  was  tried  in  the  following  manner :  Doses  of  3  to  S 
grams  of  chlorate  of  potash  were  given  during  sixteen  hours,  and  the 
animal  was  killed  by  being  bled  to  death  seven  or  eight  hours  after 
last  dose.  The  some  effects  were  produced  as  in  the  first  experiment. 
kidneys  being  intensely  congested,  and  the  coffee-brown  color  partic- 
ularly noticed.  These  experiments  on  animals  correspond  entirtilj 
to  the  action  upon  man,  in  whom  the  main  symptoms  are  those  of 
nephritis,  the  fatal  dose  varying  with  the  condition  of  healtb  of  lhc« 
organs;  half  the  fatal  dose,  given  in  a  case  of  existing  nephritis,  msj 
produce  fatal  results.  Dr.  Fountain,  in  1858,  in  experimenting  uiwii 
himself,  took  8.7  drams  (33.8  gm.)  of  chlorate  of  potash;  he  died 
on  the  seventh  day  from  nephritis.  A  man,  30  years  of  age,  died  b 
four  days  after  taking  12.3  drams  (48  gm.)  of  sodic  chlorate  in  ai 
hours. 

229.  Elimination. —  Chlorate  of  potash  is  not  only  quickly  aheorbed 
by  the  mucous  membrane,  but  also  through  the  broken  akin,  and  is 
rapidly  separated  from  the  body  by  means  of  the  renal  system.  Isam- 
bert,  with  Hime,'*'  in  1875,  made  some  quantitative  estimations,  and 
recovered  from  the  urine  about  95  per  cent  of  the  amount  of  tbis 
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salt  which  had  been  taken  by  the  mouth.  Hehner  made  several  ex- 
perimentfl  upon  himaelf,  taking  2.5  drams  (about  9  gm.),  and  de- 
tected, in  an  hour  and  a  half  afterwards,  the  chlorate  of  potash  in  the 
j  urine;  at  that  time  17.23  per  cent  of  tbe  salt  bad  been  excreted,  and 
St  the  end  of  eleven  hours,  93.8  per  cent  was  recovered. 

The  especial  action  of  chlorate  of  potash  upon  the  coloring  matter 
and  corpuaeles  of  the  blood  appears  to  be  undoubted.  The  hemoglobin 
is  destroyed  in  part  and  the  corpuscles  dissolve.  These  destroyed 
physical  properties  of  the  blood  paaa  by  the  circulation  through  the 
kidneys,  spleen,  etc.,  and  probably  block  up  the  tubules  of  the  kid- 
neys ;  thua  explaining  the  curious  coloring  seen  in  these  organs  after 
death,  and  the  inflammatory  condition  of  the  kidneys. 

230.  Post-mortem  appearances. —  The  mucous  membrane  of  the 
stomach  is  often  found  swollen,  soft,  and  easily  detachable.  Ex- 
travasations of  blood  may  be  noticed  in  the  submucous  tissues.  The 
blood  presents  a  chocolate  color,  and  the  kidneys  show  evident  mark 
of  acate  nephritis.  The  spleen  is  swollen,  and  has  the  same  charac- 
teristic color  of  the  blood  as  is  shown  in  the  kidneys. 

231.  Chemical  examination. —  The  chlorate  of  potash  crystallizes 
in  colorless,  rhombic  tables,  which  have  no  water  of  crystalliza- 
tion. It  is  readily  soluble  in  water  (16.5  parts  at  15"  C),  and  only 
slightly  soluble  in  alcohol.  Upon  being  heated,  it  gives  off  oxygen 
gas,  a  residue  of  chlorid  of  potassium  remaining.  Warmed  with  hy- 
drochloric acid,  cLlorin  gas  is  evolved.  Heated  upon  charcoal,  defla- 
gration lakes  place.  When  rubbed  up  with  many  organic  substances, 
such  as  sulphur  or  sugar,  in  a  mortar,  explosion  takes  place,  which 
often  results  in  injury  to  the  manipulator.  It  can  be  separated  from 
organic  mixtures  in  the  same  manner  as  the  nitrate  of  potassium. 

XVT.  BrsMnTH. 

232.  Propcrtiej. —  Bismuth  subnitrate  is  a  white,  amorphous,  odor- 
less, tasteless  powder,  insoluble  in  water  or  alcohol,  soluble  in  hot, 
concentrated  nitric  acid,  and  precipitated  from  this  solution  on  dilu- 
tion with  water. 

233.  Occurrence. —  In  medicine,  bismuth  is  most  commonly  used  in 
three  forms, — the  citrate,  subcarbonate,  and  subnitrate.  The  last  is 
by  far  the  most  common,  and  is  the  only  one  that  need  be  specially 
mentioned,  as  the  general  chemical  properties  of  all  three  are  about 
the  same,  as  well  as  the  action. 

L Formerly,  salts  of  bismuth  used  to  be  commonly  contaminated  by  ■ 
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araeoic ;  and  several  fatal  caaes,  at  first  reported  as  being  due  to  poi- 
aooing  bj  bismuth,  were,  on  further  investigation,  proved  to  be  due 
to  the  impuritv  of  arsenic. 

234.  Pwparatioiu. —  (U-  S.  P.)  Bismuth  citrate,  bismuth  and  ua- 
monium  citrate,  bismuth  sube-arbonate,  bismnth  subnitrat& 

The  two  cases  of  poisoning,  mentioned  in  the  early  edition  of  thi» 
work,  occurred  ao  long  ago,  when  bismuth  was  not  unfrequently  adol- 
terated  with  arsenic,  that  we  have  excluded  them  in  the  present  edi- 
tion. The  first  case  was  reported  in  1831,  and  since  then  there  hai 
been  but  one  death  attributed  to  the  use  of  this  drug.  Many  '~ein 
ago  arsenic  was  not  an  unfrequent  combination  with  bismuth,  in  the 
form  of  arseniate  of  bismuth,  owing  to  its  incomplete  preparation; 
and  even  at  the  present  time  a  trace  of  arsenic  may  be  found  in  almort 
all  of  the  preparations  of  subnitrate  or  subcarbonate  of  bismuth,  al- 
though the  process  recommended  by  the  United  States  Pharmacopo'ia 
for  the  manufacture  of  these  compounds  is  intended  to  eliminate  all 
but  the  merest  trace  of  arsenic  from  them.  The  largest  amount  of 
arsenic  recorded  in  recent  years,  found  by  analysis  of  various  prepa- 
rations of  subnitrate  and  Bubcarbonate  of  bismuth,  is,  so  far  as  the 
wTiter  has  been  able  to  learn,  1/6  of  1  per  cent  The  presence  of  the 
arsenic,  as  a  contamination  in  these  bismuth  preparations,  is  due  to 
the  fact  that  the  bismuth  ores,  from  which  they  are  manufactured,  are 
arsenical,  and  it  i&  very  difficult  to  separate  the  arsenic  from  th'-  bis- 
muth, is  working  upon  a  large  scale.  The  Pharmacopoeia  of  1S90 
prescribes  a  method  for  detecting  arsenic  as  an  impurity  of  bismuth; 
consequently,  the  preparation  should  be  presumed  to  be  free  froo 
iirsenie. 

Of  later  years  there  have  been  reported  symptoms  of  poisoning  fol- 
lowing the  application  of  surgical  dressings  and  ointmenta  containing 
subnitrate  of  bismuth,  the  purity  of  which,  on  chemical  tests,  was 
undoubted,  and  the  powder  found  free  from  arsenic  One  ease  is  i*- 
corded  by  Mr.  Blyth  of  fatal  poisoning  of  an  adult  in  nine  days,  who 
took  120  grains  (7.7  gm.)  of  the  subnitrate  of  bismuth ;  yet  recovery 
has  taken  place  from  a  single  dose  of  two  or  three  times  this  amonnt: 
there  was  no  surety  that  the  bismuth  was  free  from  arsenic.  Experi- 
ments upon  animals,  however,  prove  unmistakably^^  that  biamiiti 
salts,  whether  administered  subcutaneously  or  intravenously,  cai» 
death  in  from  one  to  two  days,  the  fatal  issue  being  preceded  by  coa- 
vulsions. 

"  Peder-Mejer,    Roasvacb's    Pharmak.    Dorpat,  1884;  Arch.  Exp.    P.    Bd.  XX. 
TTnters.    III.    1B82,    No.    23;    Steinfpid,    1S86. 
Wirkung    del     Wiamut     Inaug.      Dia*. 
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235.  Synptonu  of  poisoain^.^  The  symptoms  of  poisoning  from  in- 
nal  use  of  bismuth,  as  also  through  its  absorption  from  surgical 
sings  or  otntment^,  are  the  well  retrogui zed  blue  stainB  on  the 
of  the  gums  in  the  mnuth,  stomatitis,  loosening  of  the  teeth, 
sratiuns  of  the  mucous  membrane  of  the  mouth,  catarrhal  inflam- 
itiou  of  the  intestinal  tract,  and  the  iuQamnjatorj  conditiou  of  the 
aeys  due  to  the  excretion  of  metallic  substances  not  normally  pres- 
io  the  body.  After  lai^  doses  of  bismuth,  there  are  experienced, 
I  cases  of  poisoning,  a  metallic  taste  in  the  mouth,  pain  in  the  throat, 
liting,  purging,  cold  surface,  and  spasms  of  the  arms  and  legs.  It 
not  impossible  that  these  last-named  symptoms  of  poisoning  may 
ive  been  due  fo  the  presence  in  the  bismuth  of  salts  of  arsenical  im- 
rities,  eapcicially  as  in  the  eases  where  these  symptoms  have  been 
noted  there  is  a  strong  garlicky  odor  of  the  breath,  though  this,  by 
•ome,  has  been  attributed  to  the  impurity  of  tellurium.  According 
to  Kobert,  the  symptoms  are  stomatitis,  black  discoloration  of  the 
gums,  inflammatioD  of  the  tongue,  albuminuria,  catarrh,  and  indam- 
madon  mainly  of  the  large  intestine. 

SS6.  Lethal  do>e. —  This  is  unknown ;  hut  in  the  few  fatal  cases  re- 
oorded  it  is  very  large, — from  4  drams  upwards  (about  16  gm.). 

237.  Treatment. —  Saccharated  ferrous  carbonate  to  counteract  the 
formation  of  sulphohydrate  in  the  intestines;  diuretics  which  will 
pn-duco  watfry  discharge  of  urine,  and  eliminate  the  bismuth  by  the 
kidneys ;  use  of  chlorate  of  potash  as  a  gargle  for  the  mouth. 

S3S.  Action. —  From  the  researches  on  animals  by  Meyer  and  Stein- 
feld,  the  action  may  be  due  to  the  conversion  of  the  bismuth  3fllts(e.3., 
errbonate  or  nitrate)  into  a  sulphid  salt,- — especially  in  the  large  in- 
testine where  the  sulphur  gases  are  more  likely  to  be  met;  for,  in 
their  experiments,  the  sulphur  preparation  of  the  bismuth,  given  by 
the  mouth,  caused  blackening  of  the  mucous  surfaces  of  the  mouth 
and  stomach,  and  was  followed  by  ulcers,  with  the  same  effect  upon 
the  large  intestine.  Meyer  proffers  the  opinion  that  the  sulphohy- 
drate precipitates  bismuth  in  the  tissue  parenchyma,  the  particles  of 
lich  obstruct  the  capillary  vessels,  thus  producing  local  necrosis, 
lile  that  which  escapes  precipitation  is  excreted  by  the  kidneys. 
[tbert  states,  in  addition  to  this  action,  that  there  Is  analogy  between 
die  spasms  following  the  bismuth  poisoning  to  those  which  follow 
lead  poiaoDtng,  and  also  similar  paralyses ;  he  also  mentions  that  the 
prcaeDce  of  bismuth  is  found  in  the  milk  of  a  nursing  mother.  Bis- 
mulh  is  apparently  excreted  by  the  bowels  in  the  form  of  sulphid. 
haa  also  been  found  in  the  urine,  spleen,  liver,  saliva,  and  t)io 
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epithelium  of  tbe  month  of  peiaoaa,  after  f^"g  one  of  its  preput- 

tiODB. 

838.  TUmgmoBi. —  Bj  the  pecnliar  disx^ratioii  of  €he  gmnB  nnulii 
to  that  foUovring  lead  poisoning,  and  hy  the  olcerstionB  fmuid  b  it 
month  and  abo  in  the  la^e  intestine,  vUdi  is  aeo(Rttpanied  vilh 
albnminnria. 

240.  Fort-moite«  appeanaeea. —  State  of  month  ipTn*1n*  to  thit  bit 
loving  poisoning  by  meiearr;  little,  if  any,  inflanunatoiy  oonditka 
of  the  sfannach  and  small  intestine ;  nlonation  and  Uac^  stains  on  At 
inside  of  the  lar^  intestine;  the  microsoope  will  aliow  browni^ 
black  grannies  of  solphid  of  biamnth  in  the  Teaaels  of  tin  maona 
membrane  of  the  large  inteetin& 

8U.  I>cteetii»  aad  teiti,  ehe»icaL — ^Biamntli  is  readily  tnfmn\^ 
from  oiganic  nuxtores  bj  the  same  process  recommended  tar  tfao  Wf- 
aratioo  of  arsenic  and  the  other  metals.  The  snlphid  of  biamiift  a 
separated  from  the  other  solphtir  oomponnds  in  the  same  inj  u 
soiled  of  lead ;  it  can  then  be  dissolved  in  nitric  add,  the  oniea 
of  add  expelled  bv  evaporation,  and  the  s(^nti<ni  of  nitrate  of 
bismuth  emploved  for  the  tests  for  bismnft,  the  prindpal  om 
of  which  are  the  following:  (1)  Snlphorated  hydrogen  pndpi- 
tates  bismnth  in  the  form  of  the  bladt  snlphid,  wjjiich  is  insohUa 
in  hydrochloric  acid,  bnt  solnble  in  nitric  acid.  (2)  Ammonia  mter 
precipitates  the  white  hydrate  of  bismuth.  (3)  A  aolatum  of 
the  nitrate  or  chlorid  of  biamnth,  when  treated  with  a  lup 
excess  of  water,  becomes  tarbid,  on  account  of  the  deoMnposition 
of  the  salt,  the  subnitrate  or  subchlorid,  which  is  insoluble,  bdng  pre- 
cipitated. This  predpitate  is  insoluble  in  tartaric  add.  (4)  Cu- 
bonate  of  sodium  predpitates  the  basic  carbonate  of  bismuth,  a  bolkf, 
white  precipitate.  (5)  Chromate  of  potassitun  predpitates  the  yel- 
low chromate  of  bismoUi,  which  is  soluble  in  dilute  nitric  add,  bnt  in- 
soluble in  potassium  hydrate,  thereby  differing  from  the  duomato 
of  lead.  (6)  A  solid  compound  of  bismuth,  mixed  with  carboute 
of  Bodimn  and  heated  on  charcoal  with  the  blowpipe,  gives  Imttle 
globules  of  metallic  bismuth,  the  charcoal  at  the  same  time  beoonung 
coated  with  oxid  of  bismuth,  which  is  orange  while  hot,  but  beounsi 
yellow  when  cold. 

XVn.  CHz.0Biir. 

242.  In  general. — The  principal  source  of  poisoning  by  this  gu 
is  its  use  in  bleaching  and  laundrying  establishments.    There  are  se*- 
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,1  ca^es  of  accidental  poisoning  reported,  and  one  fatal  case  in 
hich  a  Degress  lost  her  life  Chlorin  ie  a  yellowish-green  gas,  two 
id  one  half  times  as  heavy  as  air,  of  a  very  irritating,  penetrating 
'or,  very  soluble  in  water. 

843.  Symptoms. —  Orfila  has  shown,  by  experiments  upon  animals, 

I  a  saturated  solution  of  chlorin  in  wat«r  produces  effects  similar 

AoBB  of  the  mineral  acids.     The  inhalation  of  chlorin  vapor  in- 

coryza,  difficult  breathing,  and  distress,  which  soon  pass  off 

hen  the  irritating  vapor  is  not  inhaled. 

If  it  is  inspired  in  an  atmosphere  containing  a  large  proportion  of 

^as,  as  may  sometimes  occur  in  the  manufacture  of  disinfectants 

d  bleaching  powders,  and  care  be  not  taken  to  wear  a  "respirator" 

prevent  the  pungent  gas  from  coming  in  contact  with  the  mucous 

brane  of  the  nose  and  air  passages,  accidents  are  liable,  and  have 

luetiiiies  been  reported,  to  occur.     In  these  cases  the  local  irritation 

uccs  a  cough  with  hemorrhage.     Prof.  Holland'^*  mentions  a 

tt«]  case  as  having  occurred  at  Cornell  University  in  189'1. 

The  chlorin  vapor,  coming  in  contact  with  a  moiat,  mucous  surface, 

converted  into  hydrochloric  acid,  and  will  produce  the  same  caustic 

ects  as  that  acid ;  the  corneal  surface  of  the  eye  becomes  opaque 

Irom  an  alteration  of  its  anatomical  structure. 

Continued  exposure  to  inspiration  of  an  atmosphere  with  this  irri- 

gas  will  produce  bronchitis  and  bronchopneumonia  and,  later, 

>ma  with  enfeebled  heart  action  and  death.    In  these  cases  there  may 

a  purulent  discharge,  and  sometimes  a  destruction  of  the  mucous 

lembrane  of  the  nose. 

244.  Lethal  dose. — I^hmann  found,  in  animals  subjected  to  its  in- 
lation,  that  1.5  parts  in  1000  parts  of  air  caused  dyspnea  and  coma. 

245.  Foat-mortem  appearances. —  Hyperemia   of   the    lung    tissue, 
I      patches  of  pneumonia  and  catarrhal  in£ammation  of  the  bronchi;  in 

the  stomach,  cwhymosis  of  the  mucous  membrane, 
L  248.  Treatment. —  Exposure  to  pure  air,  the  usual  treatment  for 

^hninchitis,  and  appropriate  treatment  to  stimulate  the  heart's  eu- 
^Teebled  action. 

247.  Testa,  chemical. —  The  gas  can  generally  recognized  by  it.3  odor. 

It  bleaches  moist  litmus  paper.     Passed  through  a  solution  of  silver 

nitrate,  it  forms  a  white  precipitate  of  silver  chlorid,  which  is  soluble 

in  ammonia  and   insoluble  in  nitric  acid.     In  solution  aa  chlorin 

ler,  it  bafi  the  same  action. 

na  pcttrion  and  Hoinea  op.  eit.  p.  3S0, 
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248.  In  general. —  Bromin  is  never  iised  medicinallj.  It  is  dud^ 
met  with  in  photographers'  studios  and  in  chemical  laboratories.  It 
is  a  dark  reddish-brown  liquid  (sp.  gr.  2.97)  ;  volatile  tt  ordinuj 
temperatures;  its  vapor  is  reddish-brown,  and  is  so  heavy  it  cube 
readily  poured  from  one  vessel  to  another.  It  is  somewhat  soloUein 
water,  "bromin  water,"  quite  soluble  in  alcohol,  ether,  ehlorofoniv 
and  carbon  disulphid. 

There  are  only  two  cases  of  poisoning  by  bromin  which  we  can  fill 
recorded, — one  mentioned  in  our  former  edition,  another  of  •  giri 
aged  ten  who  died  within  seven  hours.  The  latter  was  given  a  mii- 
ture  by  a  quack,  containing  a  solution  of  bromid  of  potassinin,  to  be 
taken  with  chlorin  water;  she  took  three  doses;  this,  on  the  additioD 
of  chlorin  water,  would  set  free  about  2  grains  of  bromin. 

249.  Symptonu  of  poiaoning. —  Intense  burning  pain  in  the  tlintf 
and  stomach,  with  eructations  of  bromin  vapor ;  this  is  followed  hj 
collapse ;  death  in  the  few  cases  of  fatal  poisoning  recorded  hat  o^ 
curred  within  eight  hours.  The  other  case  on  record  of  fatal  poiwii' 
ing  by  bromin  in  man  has  been  reported  by  Dr.  Sayre,  of  Ke* 
York.'*  A.  H,,  aged  twenty-four,  of  good  health  and  temperate  hib- 
its,  a  daguerreotypist  by  profession,  residing  at  Williamsburg,  near 
New  York,  swallowed  1  ounce  (30  gm.),  by  weight,  of  bromin,  for 
the  purpose  of  destroying  himself.  The  immediate  symptoms,  u 
reported  by  his  medical  attendants,  were  spasmodic  action  of  the  mo* 
cles  of  the  pharynx  and  larynx,  and  great  difficulty  of  respintioa. 
This  was  soon  followed  by  intense  burning  heat  in  the  stomach,  wi^ 
great  anxiety,  restlessness,  and  trembling  of  the  bands.  The  poke 
was  rapid,  tense,  and  corded,  and  the  respiration  greatly  hurried. 
The  stomach  was  entirely  empty  at  the  time  of  the  taking  of  the 
bromin.  Various  means  were  used,  unsuccessfully,  for  his  relief. 
The  symptoms  above  described  increased  in  intensity ;  the  hands  ind 
feet  became  cold,  with  failure  of  the  pulse,  etc,  until  3  p.  h.,  iriwn 
be  diod.  seven  and  a  half  hours  after  taking  the  poison. 

260.  Subacute  poiwning. —  A  few  reported  cases  of  its  absorption 
by  bundling,  and  the  inhalation  of  its  vapor  in  laboratories  and  pbo- 
toprapliic  workshops,  have  shown  that  6  centigrams  per  kilo  wei^t 
have  proved  fatal.  The  symptoms  of  poisoning  were  shown  by  yel- 
lowish coloration  of  the  skin,  formation  of  blisters,  difficult  respirt- 
tion,   bronchitis,   na.^al   catarrh,  conjunctivitis,   keratitis,  spasm  of 
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glottis,  dizziiieBs,  headache,  and  nuinbiiesB.  When  taken  internally 
from  unwashed  hands  there  was  swelling  of  the  mouth,  vomiting  of 
yellowish -brown  masses,  etc 

251.  Lethal  dose. —  As  named  above  in  the  few  cases  reported,  6 
centigrams  per  kilo  body  weight 

252.  Treatment. —  Inhalation  of  aqueous  vapor,  and  the  adminia- 
tratioa  internally  of  milk,  alkalies,  for  instance,  soda,  albumen,  and 
mild  aqueous  diuretics. 

263,  Action. —  Is  caused  by  substitution  of  bromin  products  formed 
with  the  albuminous  substances  and  epithelia.  These,  coming  in  con- 
tact with  moist,  mucous  surfaces  form  hydrobromic  acid,  and  are  then 
afterwards  changed  into  bromin  albuminates.  Both  bromin  and  hy- 
drobroraic  acid,  producing  local  irritation  or  inflammation  of  the  res- 
piratory mucous  surfaces,  may  cause  bronchitis,  bronchopneumonia, 
etc.  In  the  stomach,  if  the  mucous  surface  is  protected  by  food,  the 
action  of  the  bromin  will  be  exerted  upon  the  food,  as  well  as  upon 
the  mucous  surface.  The  absorption  of  the  bromin  albuminates  pro- 
duces narcosis  and  stupor,  from  the  action  upon  the  nerve  centers. 

264.  Diegnoni. —  Characteristic  odor  of  free  bromin,  yellow  diacol- 
orations,  and,  on  dissection,  the  vapor  of  bromin  is  freely  given  off 
from  the  tissues  of  the  dead  body. 

255.  Foit-mortem  appearance). — After  inhalation  of  bromin  vapor 
there  is  frothy  mucus  in  the  air  passages,  ecchymotic  spots  in  the 
lungs,  and  evidence  of  pneumonia,  with  brown  discoloration.  After 
ingestion  of  large  doses,  the  mucous  lining  is  brown  and  tough  like 
tan;  there  are  erosions,  gangrene,  and  perforation  of  the  stomach, 
with  signs  of  inflammatory  action  of  the  kidneys.  The  coagulation 
of  the  blood  is  quite  extensive.  The  surface  of  the  body  shows  the 
skin  as  if  tanned  and  partly  necrosed. 
I  The  following  ia  a  detailed  description  of  Dr.  Sayre's  case,  the 
aymptoms  of  which  have  been  above  related ;  The  post-mortem  exam- 
ination was  made  seventeen  hours  after  death.  On  opening  the  ab- 
domen, the  external  surface  of  the  stomach  was  found  vividly  inject- 
ed, as  was  also  the  peritoneal  coat  of  the  duodenum,  and  of  the  mesen- 
tery. A  portion  of  the  latter  nearest  the  stomach  was  stained  a  deep 
yellow  color,  as  were  also  other  parts  lying  immediately  beneath  the 
stomach,  A  softened,  ecchymosed  spot,  l^^  inches  in  diameter,  and 
several  others  of  a  smaller  size,  were  also  found  upon  the  peritoneal 
coat  of  the  stomach.  The  stomach  contained  about  4  ounces  of  thick 
fluid,  resembling  port  wine  dregs,  and  exhaling  faintly  the  odor  of 
bromin.     Its  whole  internal  surface  was  coTered  with  a  thick,  black 
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layer,  resembling  coarse,  tanned  leather.     The  mucous  membrtu 
was  -very  thin,  and  there  was  intense  submucous  injection. 

256.  Detection. — Free  bromin  may  be  recognized  by  its  odnr.  oU, 
appearance,  the  brownish  color  of  its  solution  in  chloroform  or  carbon 
disulphid,  and  forming  with  phenol  a  crystalline  mass  of  tribrom- 
phenol,  insoluble  in  water. 

257.  Bromid  of  ammonium,  of  calcium,  of  ethyl,  of  litbliun,  tt 
potasainm,  of  todinm,  and  of  zinc,  in  general — The  bromids,  vit.,  ti 
ammonium,  of  calcium,  of  ethyl,  of  lithium,  of  potassium,  of  sodi\ini, 
and  of  zinc,  deserve  mention  in  the  light  of  poisons.  Potassium 
bromid  (bromid  of  potassium)  presents  a  more  intense  form  thanlhc 
action  of  the  other  bromids,  including  that  of  hydrobromic  acid.  Amle 
fatal  poisoning  from  the  bromids  alone  is  unknown. 

258.  Special  acute  and  chronic  symptoms. — The  most  decided  eSects 
are  those  which  follow  a  dose  continuously  repeated.     Among  the» 
may  be  mentioned  the  diminished  reflex  sensibility  of  the  mucou 
surfaces,  which  is  due  to  the  local  action  of  this  salt  upon  the  mudout 
linings  of  the  passages  communicating  with  the  outside  air;  also,  t 
slow  and   feeble   pulse,   loss  of  voice,   peculiar,   disagreeable  odor 
(fetid)  of  the  breath,  congestion  of  the  fauces,  a  hoarse  cough,  totw^ 
ing  gait,  muscular  weakness, — especially  of  the  legs;  loss  of  intel- 
lectual activities,  rather  a  mental  hebetude,  then  unconsciousness; , 
finally  hallucinations  and  mild  deliriuTn.     The  evidence  that  desth 
follows  these  long-continued  doses  of  bromid  of  potassium,  dtBSseod- 
ated  with  other  drugs,  is  very  unsettled.   The  effects  of  chronic  medi- 
cation by  potassium  bromid  simulate  the  general  paralysis,  not  on- 
common  where  this  medicine  is  administered,  and  there  is  confusion 
between  the  symptoms  of  the  disease  and  those  caused  by  the  treat- 
ment by  the  drug.     The  acne  above  noticed  is  sometimes  associated 
with  a  profuse  erythema  and  cutaneous  ulcers,  which  persist  during 
the  conditions  of  the  administration  of  the  drug.      The  long-con- 
tinued dosing  with  the  bromids  is  called  "bromiam." 

259.  Treatment. —  For  the  treatment  of  these  skin  diseases,  the  id- 
ministration  of  tincture  of  cinchona  and  small  doses  of  Fowler*! 
solution  of  arsenic  has  the  reputation  of  preventing  the  liability. 

260.  Action. —  Experiments  on  animals  and  man,  by  the  writer" 
and  by  others,  seem  to  show  that  the  absorption  of  bromid  of  potas- 
sium has  an  effect  of  reducing  the  caliber  of  the  smaller  blood  vea- 

"Amoiy  on  Action  of  BromidB  o(  Aroory,  published  by  Judm  Ckmpbfll. 
Potassium  and  Ammonium,  Boston ;  Boston,  1872.  Gomm.  kbua.  Med.  Sot 
■lao,  monograph   by  E.   H.   CUrke   and    Voi.  XV.  pp.  606-S23. 
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tela  (capillaries),  and  thus  renders  the  tissues  anemic  and  incapable 
of  performing  their  functiooB.  The  action  of  this  salt  is  apparently 
not  dependent  upon  this  comhination  with  potassium,  the  action  of 
tluB  latter  salt  being  primarily  upon  the  heart,  as  mentioned  in 
describing  the  action  of  the  neutral  potassium  Baits;  for  the  amount 
of  iaj  potassium  salt  required  to  act  on  the  heart  is  larger  than  that 
which  is  contained  in  the  ordinary  doses  in  the  compound  of  broraid 
of  potassium.  The  medicinal  dose  of  potassium  bromid,  given  in  solu- 
tion,  is  from  8  to  128  grains  (^  to  8  gra.)  two  or  three  times  a  day. 

XIX.  loDur. 


261.  Occnrrcnce. — lodin  is  used  in  solution   as  the  tincture  and 

u  Lugol's  solution.     The  tincture  is  an  8  per  cent  solution,  and 

[Lugol's  solution  contains  5  per  cent  iodin  and  10  per  cent  potassium 

ii<I.     Tndin  is  nlso  used  widely  in  medicine  in  the  form  of  salts 

"iodids"  and  in  organic  combination  as  iodoform.     In  nature, 

Mxiiii  is  found  in  all  vegetable  or  plant  life  in  the  sea. 

E262.  Properties. —  Iodin  crystallizes  in  scales,  bluish-gray  in  color, 
jtod  having  a  metallic  luster  (sp.  gr.  4.95).  Volatile  at  all  tempera- 
tures, and  if  heated,  gives  off  copious  violet-colored  vapors.  Only 
slightly  soluble  in  water,  it  dissolves  readily  in  hydriodic  acid  and  in 
solutions  of  iodids,  especially  potassium  iodid.  It  is  readily  soluble 
in  alcohol,  ether,  chloroform,  and  carbon  disulphid,  forming  deep 
Tiolet-colored  solutions. 

263.  Preparations. —  (U.    S.    P.)    Compound   solution   of  iodin; 
tincture  of  iodin ;  iodin  ointment.  (Unofficinal)  Iodin  paraffin ;  iodin 
glycerin;  iodin  alkalies;  iodoform. 
I  Of  the  15  cases  reported  in  Mr.  Blyth's  table  of  fatal  poisoning,  2 

I       were  suicidal,  13  from  accident  or  negligence.     The  accidenta  which 
xesalt  in  poisoning  by  preparations  of  iodin  are  usually  due  to  mis- 
taking this  for  some  other  medicine,  or  by  its  injection  into  abscess 
I       sacs,  or  by  external  application  to  wounds, 

294.  Symptoms  of  poisoning. —  This  substance  is  capable  of  acting 
in  a  deleterious  manner  upon  the  system,  under  two  circumstances, 
I  vu.,  by  the  long-continued  use  of  small  doses,  or  by  the  administra- 
tion at  once  of  a  large  quanti^.  Acute  poisoning  is  caused,  usually 
either  by  taking  into  the  stomach  largo  quantities  of  tincture  of  iodin, 
I  or  of  Lngot'e  solution  (solution  of  iodin  in  iodid  of  potassium, 
"Ijqttor  iodi  compositus,"  U.  S.  P.),  or  by  injecting  solutions  of  the 
above  preparations  of  iodin  into  internal  cavities,  such  as  ovarian 


i 


L 


t  284]  INORGANIC  POISONS.  W 

or  other  cysts.  But  few  of  the  former  claes  of  cases  are  recorded 
which  are  either  suicidal  or  accidentaL  Dr.  Baiubridge*°  records  dm 
caae  of  accidental  poisoniDg,  due  to  the  ingestion  of  1  ounra  of  tiw 
ture  of  iodin,  representing  Y2  dram  of  iodin,  by  mistake  for  the  com- 
pound infusion  of  senna.  Dr.  Gairdner"  records  a  fatal  case  iot 
child  four  years  of  age,  caused  by  20  grains  of  iodin  in  the  form  of 
tincture;  and  Van  Hasselt  and  Husemann  report  two  suicidal  (isa 
by  tincture  of  iodin.  A  large  number  of  fatal  cases  due  to  the  injw- 
tion  of  tincture  of  iodin  into  ovarian  cysts  have  been  reported-  Val- 
peau  has  collected  records  of  thirty  fatal  cases  out  of  one  hondred 
and  thirty  operations." 

The  syniptoraa  occasioned  by  taking  an  excessive  dose  of  iodin  into 
the  stomach  are  those  of  irritation  or  Inflamtnation  of  (he 
stomach  and  intestines,  such  as  are  produced  by  other  irriiant 
poisons,  pain  in  throat,  gullet,  stomach,  and  abdomen,  with  vomiting, 
or,  perhaps,  only  nausea.  Vomitus  is  naually  blue  from  the  action  of 
the  iodin  on  the  starchy  matters,  and  has  the  peculiar  odor  of  iodin. 
There  is  also  usually  diarrhea,  the  stools  being  colored  with  iodin  lod 
often  with  blood.  Urine  is  generally  suppressed.  In  the  fatal  cases  Ave 
to  the  injection  of  iodin  solutions  into  ovarian  cysts,  the  geaen] 
symptoms  are  similar  to  those  caused  by  the  taking  of  such  solntions 
into  tlie  stomach.  The  symptoms  occasioned  by  too  prolonged  use  ire 
incessant  vomiting  and  purging,  pain  in  the  abdomen,  heat  and  dry- 
ness of  the  throat,  headache,  rapid  emaciation,  violent  cramps,  and 
a  general  febrile  condition.  A  patient  of  Zink,  a  Swiss  physiciw, 
after  taking  too  large  medical  doses  of  iodin  for  about  a  month,  be- 
came restless,  had  burning  heat  of  skin,  tremors,  palpitation,  veij 
frequent  pulse  rate,  violent  priapism,  copious  diarrhea,  excessive 
thiret,  emaciation,  and  occasional  syncope.  He  died  after  an  illnea 
of  six  weeks.  Salivation  is  also  an  occasional  result  of  the  prolonged 
use  of  iodin.  A  case  is  related  in  which  one  dram  of  the  tincture  of 
iodin,  in  about  an  ounce  of  spirit,  is  said  to  have  proved  fatal."' 
Very  often,  however,  large  doses  of  this  aiibstanoe  are  productii-e  of 
no  evil  effects,  nor  are  unpleasant  results  generally  experienced  from 
its  prolonged  administration.  Dr.  Christison  quotes  a  case  in  which 
a  child  three  years  old,  took  3  drams  (11.66  gms.)  of  the  tincture, 
and  suffered  only  from  thirst  and  slight  vomiting. 

Bellot"^'"  reports  a  case  of  attempted  suicide  of  a  woman  who  drank 

"Medleil  Times  uid  Oftntte,  Deo.  28,        KaProv.  Jour.  Jinie,  1S4T,  p.  3SS. 
IBOI.  p.  669.  »>La  MM.  Moderne,  ParU,  ISM. 

"  Essay,  1824.  p.  20. 
"  HiiBemnnn'H     Hitniibuch     der     Tosl- 
ootogie,  Supplemenlband,  p.  131. 
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half  glass  of  the  tincture.     A  quart  of  water  was  given,  but  there 

[■was  no  vomiting  for  an  hour;  the  vomit  was  a  dark,  thick  fluid,  after- 

vards  foliowed  by  clear  blood ;  prompt  treatment  by  milk  and  Htarch 

Dot  prevent  pains  in  the  belly,  tenderness,  dizziness,  and  syncope; 

however,  recovered  in  a  few  days.     The  urine  was  normal,  and 

no  iodin  could  be  detected  either  in  the  urine,  saliva,  or  sweat     It 

would  seem  from  this  that  most  of  the  poison  was  ejected  from  the 

stomach  without  being  generally  absorbed  into  the  system. 

■      2S5.  Lethal  doie.—  It  is  difficult  to  state  what  the  minimum  lethal 

^doee  would  be;  probably  the  iodin  would  form  iodid  of  potassium 

from  tlie  potassium  compounds  in  the  digestive  tract;  this  would 

account  for  the  variability  in  the  appearance  of  poisonous  symptoms 

following  large  single  doses  of  iodin,  as  well  as  when  it  is  removed 

from  the  stomach  by  appropriate  and  prompt  treatment 

H     266.  Treatment. —  Washing  of  the  stomach  with  sodium  hypoaul- 

Hphite,  and  its  removal  by  stomach  pump;   internal  use  of  sodium 

V^&rbonate,  sulphnnllic    acid,    sodium    sulphanilate,  ice,  opiates;  if 

neoeasaiy,  tracheotomy ;  the  use  of  starch  in  solution,  and  it^  removal 

■^th  the  stomach  pump. 
267.  Action. — The  action  of  iodin  upon  the  animal  tissues  would 
be,  first,  to  form  a  compound  of  iodin  albuminates,  which  will  rapidly 
further  decompose.  Iodin,  being  less  likely,  at  the  ordinary  tempera- 
ture of  air,  to  form  vapor  than  chlorin  or  bromiu,  is  not  likely  to  be 
inhaled  in  large  enough  quantities  to  cause  more  than  local  action 
upon  the  upper  part  of  the  air  pass^ages,  and  its  poisoning  by  inhala- 
tion rarely  occurs,  if  at  alL  In  contact  with  the  mucous  membrane 
•nd  the  akin,  iodin  produces  inflammation.  When  absorbed,  iodin, 
probably  as  iodid  of  potash,  produces  an  irritation  upon  the  (uhuh.'s 

»of  the  kidney,  causing  albuminuria  and  hemoglobinuria.  Its  action 
Dpon  the  mucous  membrane  of  the  throat  and  air  passages  will  cause 
bronchitis,  difficult  breathing,  asthma,  and  a  peculiar,  nasal  catarrh. 
868.  Diagnoiii. — ■  The  peculiar,  nasal  catarrh  caused  by  "iodism" 
ia  recognized  by  an  erujition  upon  the  mucous  membrane  of  the  upper 
air  passages.     The  odor  of  iodin  is  characlerisUc,     It  may  also  be 

■recognized  in  the  urine  by  the  atarch  tests  producing  a  blue  color. 
269.  Poit-mortem  appearances. —  These  are,  in  brief,  stomatitis; 
tumefaction  of  the  stomach  and  duodenum,  with  yellow-brown  color- 
ation; hemorrhages;  pscudoraembranes  in  the  pharynx  and  laryns. 
There  may  be  fatty  d^eneration  of  the  heart,  liver,  kidneys,  and 
muscles,  and  inflammation  of  the  tubules  of  the  kidueya.     In  chronic 
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cases,  acne  or  ulceradoo  of  the  ekm  and  alao  of  the  intestinal  tiict 
u  usual. 

In  the  case  related  by  Zint,  redness  of  the  intestines,  in  some  placet 
approaching  to  gangrenous  discoloration,  was  the  chief  morbid  alwn 
don  observed.  Interesting,  in  connection  with  poisoning  by  injectjoo 
into  ovarian  cvsts,  is  the  observation  of  Edm.  Rose,"  tiint  free  todin 
oonid  be  detected  in  the  atomach  and  intestines. 

270.  Detection  and  tests. —  The  most  delicate  test  for  free  iodin  ii 
the  addition  of  a  few  drops  of  a  starch  solution,  when  the  mi-"stiire 
will  become  deep  blue,  due  to  the  formation  of  an  iodid  of  starch. 
This  blue  color  will  not  appear  if  the  free  iodin  is  first  combined  with 
an  alkaline  hydrate  into  an  iodid  salt  The  blue  color  will  disap^iear 
on  gentle  wanning,  and  reappear  on  cooling.  If  the  solution  is  healed 
too  high,  the  blue  color  will  not  reappear,  as  the  iodin  has  been  volatil- 
ized. If  the  iodin,  instead  of  being  in  a  free  state,  is  combined  with 
a  base,  such  as  in  potassium  iodid,  it  must  first  be  set  free  by  the 
adding  of  a  little  cblorin.  On  adding  a  solution  of  silver  nitrate  to 
a  solution  containing  iodin,  free  or  as  an  organic  iodid,  a  faintlv 
yellowish  precipitate  is  formed,  insoluble  in  nitric  acid  and  nearly 
BO  in  ammonic  hydrate. 

XX.  Lead  and  siXTS  of  ixad. 

271.  Occurrence. — The  chief  sources  of  lead  compounds  that  have 
been  tised  for  homicidal  cases,  and  hence  are  of  forensic  interest,  are 
the  acetate  or  subacetate. 

Other  salts,  such  as  the  carbonate  and  chromate  have  often  given 
rise  to  cases  of  poisoning  both  acute  and  chronic,  but  rarely  have 
they  been  fatal. 

The  normal  acetate,  often  called  sugar  of  load,  is  used  extensively 
in  the  arts,  and  the  carbonate  of  lead,  white  lead,  is  very  largely  used 
in  painting.  The  chromate  and  the  oxids  are  also  largely  used  » 
pigments, 

272.  Properties. — Lead  acetate  is  a  white,  crystalline  solid,  which 
effloresces  in  the  air,  soluble  in  water  and  alcohol,  has  a  sweetish  tiate 
at  first,  hence  its  name,  afterwards  becoming  metallic,  and  an  acid 
reaction. 

Lead  aubacetafe,  or  basic  lead  acetate,  is  formed  when  a  solution 
of  lead  acetate  is  boiled  with  an  excess  of  lead  oxid.    It  is  soluble  in 

■Virohow'i  Archiv.  XXSV.    lBfl6,  p. 
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water,  aad  is  present  in  the  liquor  plumbi  subacetates,  or  Goulard's 
ertr&ct 

Lead  carbonate  la  insoluble  in  water.  It  forms  tbe  base  of  many 
oil  painte  known  as  ^hite  lead  paints,  which  are  a  mixture  of  this 
nit  of  lead  and  the  hydrate.  It  is  the  salt  which  is  the  most  common 
sooroe  of  chronic  lead  poisoning. 

Lead  chromate  and  oxid  are  both  insoluble  in  water,  soluble  in 
dQnte,  vegetable  acids  and  in  hydrochloric  acid ;  hence,  by  the  latter 
they  may  be  a  source  of  chronic  lead  poisoning, 

273.  Preparations.— (U.  S.  P.)  Lead  acetate;  lead  carbonate;  lead 
carbonate  ointment ;  lead  iodid ;  lead  iodid  ointment ;  lead  nitrate ;  lead 
oxid;  lead  osid  plaster;  subacetate;  cerate  (Goulard's  cerate)  and 
solution  of  sugar  of  lead;  white  lead.  (Unofflcinal)  hair  dyes;  lith- 
arge, lime,  and  starch;  litharge,  lime,  and  potassic  bicarbonate. 

274.  Death!  from  lead  poisoning. —  Though  there  have  been  a  large 
number  of  deaths  from  lead  poisoning  both  on  the  Continent  and  in 
Gt  Britain  (and  in  the  city  of  New  York  for  twenty  years,  113 
cases),  yet  but  few  of  these  are  homicidal  or  suicidal.  Most  of  the 
reported  deaths  from  lead  poisoning  are  from  accident,  either  by  mis- 
taking the  lead  for  some  other  substance,  or  by  working  in  lead  fac- 
tories or  paint  shops.  The  cases  in  which  this  drug  has  been  used 
with  criminal  intent  are  very  rare,  and  in  each  case  the  acetate  of  lead 
was  used  mixed  with  food  or  drink.  One  case^*  occurred  in  France, 
and  two"  in  England.  It  is  more  often  by  accident  or  for  suicidal 
purposes  that  mixtures  containing  lead  are  the  cause  of  death.  Thf 
officinal,  dilute  solution  of  subacetate  of  lead,  containing  three  per 

nt  of  the  subacetate,  conamonly  called  Goulard's  lead-water,  has  thus 
accidentally  l>een  mistaken  for  water;  or,  in  one  recorded  case,  when 
nsed  as  a  wash,  it  has  been  sucked  off  of  aore  nipples  by  a  child,  and 
with  fatal  consequences,  as  death  occurred  after  eleven  days.'*  Death 
has  l>cen  caused  by  drinking  a  solution  of  lead  salt,  from  mistaking 
a  bottle  of  lead  wash  for  a  cathartic  It  has  also  caused  serioua  con- 
sequences where  used  to  color  children's  toys.  Finally,  death  has 
occasionally  followed  the  medicinal  use  of  lead,  when  used  to  coun- 
teract diarrhea  or  the  .spitting  of  blood  in  phthisis,  but  this  always  in 
ease  of  enfeebled  persons.*' 

875.  Sources  of  lead  poisoning. — The  principal  sources  of  acute  lead 
poisoning  are  the  two  acetates  of  lead,  sugar  of  lead,  and  the  basic 


"Poii<*ou,  in  1S42.  "Tnylor,  op.  pit. 

■Central   Criminal   Court.   1844.  aoil        " Fouquier,   Leridon,  and   Ruva. 
Cbdoa  Ford,  Bumnier  arizes,  IS47. 
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acetate  of  lead  (Ghinlard's  extract),  and  the  carbonate  of  lead  a 
white  lead,  Chromate  of  lead  (chrome  yellow)  has  alao  caused  acati 
poisoning,  but  will  be  referred  to  below  under  a  separate  heading 
since  the  chromic  acid  of  the  compound  appears  to  be  an  importani 
factor  in  producing  the  symptoms.  The  numerous  sources  of  cbronii 
lead  poisoning  will  be  enumerated  in  speaking  of  chronic  lead  poiaou 
ing  (see  infra,  %  278). 

The  metallic  lead  is  poisonous  to  animal  life,  no  matter  in  wbm 
form  it  may  be  swallowed;  the  rapidity  in  the  appearance  of  tbi 
symptoms,  however,  depends  upon  the  form  in  which  it  may  be  ad 
ministered,  because  some  of  the  salts  of  lead  are  more  easily  absorbet 
into  the  system  than  others.  All  the  compounds  of  lead  may,  there 
fore,  cause  acute  poisoning,  though  Dupasquier  at  one  time  denie< 
this  fact  More  recent  experience  shows  that  even  the  insoluble  salt 
and  metallic  lead  itself  can,  after  ingestion,  cause  poisoning,  tfa( 
rapidity  and  intensity  being  in  proportion  to  the  d^ree  of  solubility 
in  the  secretions  of  the  body ;  for  instance,  chlorid  of  lead  combined 
with  common  salt,  causing  the  most  rapid,  poisonous  consequences. 

When  it  is  remembered  how  varied  are  the  means  for  the  employ- 
ment of  lead  in  the  industrial  pursuits,  it  may  not  be  surprising  ta 
find  that  chronic  lead  poisoning  is  very  common.  There  are  a  lai^ 
number  of  employments  which  may  be  the  source  of  the  alow  absorp- 
tion of  lead,  and  consequently  give  rise  to  chronic  lead  poisoning. 
The  following  extract  from  an  article  contributed  by  the  writer** 
will  show  bow  universal  is  the  danger  of  the  absorption  of  small 
amounts  of  lead,  and  how  difficult  it  is  sometimes  to  trace  the  poison- 
ing to  its  source: 

"The  subject  of  chronic  lead  poisoning  is  becoming  more  and  more 
important  every  year,  on  account  of  the  gradually  inereaaing  use  of 
lead  in  the  arts,  which  augments  the  number  of  sources  of  poisoning, 
and  renders  the  detection  of  the  source  in  some  cases  exceedinfly 
difficult  ...  A  lawsuit  has  recently  occurred,  in  which  a  white 
lead  company  has  been  sued  by  a  workman,  who  contracted  the  di* 
rase  while  in  the  company's  employ. 

"Of  the  numerous  sources  of  chronic  lead  poisoning,  by  far  the 
most  important,  and  those  giving  rise  to  the  greatest  number  of 
cases,  are  the  use  of  lead  carbonate  (white  lead)  in  painting,  and  the 
use  of  lead  or  lead-containing  pipe  for  the  conduction  of  drinking 
water. 

■The  SaniUrv  Bngtacer,  N.  T.  Aug. 
I.  1882.  p.  18S. 
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"^ith  regard  to  the  use  of  white  lead  as  a  pigment,  the  greatest 
■nger  arises  during  the  process  of  its  manufacture,  and  the  utmost 
should  be  token  by  the  workmen  to  prevent  the  iuhalalion  or 
lioQ  of  the  lead  dust,  those  portions  of  the  process,  in  which 
Be  duat  is  disseminated  throughout  the  air  of  the  workroom,  such  as 
)  grinding  and  packing,  being  the  most  dangerous.     With  constant 
Ire  and  watchfulness  od  the  part  of  the  workman,  little  fear  need 
!  apprehended  of  poisoning,  and  a  new  workman  should  always  be 
i'rmied  of  the  danger  attending  the  employment,  and  instructed 
iti  regard  to  the  precautions  to  be  taken  to  prevent  poisoning.  These 
precautions  are  chiefly  the  following: 

^■'l.  The  use  of  respirators  in  all  workroomg  which  are  liable  to 
dns^.  Any  lead-containing  dust  coming  in  contact  with  tlie 
mocoiis  membrane  of  the  mouth,  nose,  or  throat  is  naturally  swal- 
lowed, dissolved  in  the  gastric  juice,  and  absorbed.  Swallowing  is 
not,  however,  necessary  to  absorption,  since  the  lead  compound  can 
be  abeorbed  from  any  surface,  even  through  the  unbroken  skin,  al- 
though it  is  extremely  slow  in  this  way  and  may  be  prevented  by 
rtrict  attention  to  cleanliness. 

■^S.  No  article  of  food  or  drink  should  be  brought  into  a  work- 
room. All  food  and  drink  should  be  taken  where  there  is  no  possi- 
bility of  its  being  contaminated  with  lead  dust.  Before  partaking  of 
■oy  drink,  the  workman  should  thoroughly  rinse  out  his  mouth  and 
tbroat,  and  should  wash  his  moustache,  if  he  has  one. 

"3.  The  workman  should  not  eat  any  food  until  he  has  thoroughly 
washed  himself  and  changed  his  clothing.  In  some  European  manu- 
fttctoriee  the  workmen  are  obliged  to  change  all  of  their  clothing. 
before  either  entering  or  leaving  the  workrooms,  suitable  antertxtuis 
being  provided  for  the  purpose,  and  to  thoroughly  wash  themselves 
before  putting  on  their  clean  clothing, 

"4.  Strict  attention  to  cleanliness.  All  lead-containing  dust  should 
be  removed  from  the  skin  upon  leaving  the  workrooms,  so  as  to  pre- 
vent absorption  through  the  skin,  which  takes  place  upon  long  con- 
tMCU  Special  attention  should  be  paid  to  the  hands,  face,  and  head, 
no  du«t  being  allowed  to  remain  in  the  hair  or  beard. 

"In  some  factories  sulphuric  acid  lemonade  is  provided  for  the 
workmen  to  drink.  This  may  help  to  a  certain  extent  in  preventing 
or  delaying  the  absorption  of  those  lead  compounds  which  are  swal- 
lowed, by  forming  with  them  lead  sulphate,  which  is  insoluble  in 
water  and  acids,  but  it  does  not  entirely  prevent  it,  because  lead  aul- 
iiate  is  slightly  soluble   in   the   intestinal  fluids.     In  one   faetory 
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I  have  known  of  milk  being  provided  for  the  workmen  to  drink,  tsi, 
it  was  said,  with  excellent  results  in  preventing  lead  poisoning. 

"With  regard  to  painters,  many  of  whom  are  affected  with  Ifti 
disease  (to  such  an  extent  that  the  lead  coHc  has  received  the  nime 
of  painter's  colic),  the  principal  precaution  necessary  is  cleaalines. 
since  they  are  exposed  to  danger  arising  from  white  lead  dustonlj 
while  mixing  the  paint ;  but  the  same  care  should  be  taken  u  to 
cleanliness  as  in  the  case  of  white  lead  manufactnrers. 

"The  use  of  lead  pipe  for  conducting  drinking  water  is  very  o- 
tensive,  and  yet  comparatively  few  cases  of  poisoning  rednlt  from  it 
This  is  due  chiefly  to  the  fact  that  certain  hard  waters  cause  a  depoot 
of  an  insoluble  coating,  consisting  of  lead  sulphate  and  carbonatt, 
upon  the  inner  surface  of  the  pipe,  which  prevents  any  further  action 
of  water  upon  it;  and  that  the  people,  generally,  have  learned  lie 
necessity  of  thoroughly  emptying  from  the  pipe  the  water  which  h»j 
stood  in  it  for  several  hours.  All  waters  do  not  act  upon  lead  pipe 
with  equal  readiness.  As  a  rule,  the  purer  the  water,  the  more  readily 
does  it  attack  metallic  lead.  Therefore  soft  waters  take  up  the  most 
lead  and  hard  waters  the  least  Hard  waters,  however,  vary  in  this 
respect.  If  a  hard  water  contains  only  lime  and  magnesian  sulphata 
and  carbonates  without  any  alkaline  sulphates  or  carbonates,  it  iu 
no  action  upon  the  pipe  except  to  deposit  the  insoluble  coating  apm 
its  inner  surface ;  if,  however,  alkaline  salts  are  also  present,  the  »lk» 
line  carbonate  takes  up  a  little  of  the  lead  salt,  however  bard  thf 
water  may  be. 

"Lead  cisterns  should  never  be  used  for  containing  drinking  water, 
nor,  as  a  rule,  should  lead  pipe  be  allowed  to  project  beneath  the  sur 
face  of  the  water  in  a  well,  although  in  the  case  of  most  hard  wslerf 
no  serious  consequences  would  result  It  is  better  to  use  pure  bloek 
tin  pipe  beneath  the  surface  of  the  water,  soldering  it  on  to  the  letd 
pipe  above  the  highest  level  of  the  water  in  the  welL  Then,  only  iho 
small  amount  of  water  which  is  contained  within  the  pipe  has  as 
opportunity  to  attack  the  lead ;  and  if  the  pipe  ia  thoroughly  emptied 
of  the  wafer  which  has  stood  in  it  for  several  hours,  no  serious  con- 
sequences will  result  Tin-lined  lead  pipe  and  tinned  lead  pipe  ire. 
in  my  opinion,  more  dangerous  than  pure  lead  pipe,  since  the  ^1 
vanic  action,  set  up  by  contact  of  the  two  metals,  increases  very  much 
the  action  of  the  water  on  the  lead. 

"Although  the  above-mentioned  are  the  two  principal  sources  of 
chronic  lead  poisoning,  they  are  by  no  means  the  only  ones;  tbesf 
sources  are  so  numerous,  that,  in  certain  cases,  the  physician  finds  it 
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(lifficnlt,  or  even  impoasible,  to  trace  tlie  poison  to  its  source. 
Auv  emplojmeiit  in  which  metallic  lead  or  any  compound  of  lead  ia 
vaed,  is  liable  to  cause  chronic  lead  poisoning.  Among  the  more 
eonuDOD  employments  may  be  mentioned  working  in  lead  mines,  or 
iny  mines  in  which  plumbiferous  ore  is  handled;  working  with 
metallic  lead,  as  in  the  case  of  plumbers  and  typesetters;  the  handling 
of  lead  compounds,  as  in  tlie  case  of  glazers  of  porcelain  and  pottery 
ware,  manufacturers  of  enamel,  etc. ;  the  use  of  lead  chromate 
{chrome  yellow)  and  red  lead  (minium)  as  pigments;  the  use  of 
lead  or  any  of  its  compounds  in  any  cooking  utensil,  or  article  used 
for  preserving  food, — especially  acid  fruits  and  vegetables,  which  are 
oftea  put  up  in  soldered  tin  cans.  The  acid  contained  in  some  of 
die»e — as  tomatoes — may  easily  remove  a  dangerous  amount  of  lead 
from  the  solder.  The  use  of  lead-containing  enamel  for  lining  iron- 
ware to  be  used  for  cooking  is  very  dangerous.  I  have  personally 
known  of  several  cases  of  acute  and  subacute  lead  poisoning  resulting 
from  cooking  tomatoes  in  such  enameled  ironware,  and  one  fatal  case 
io  &D  infant,  due  to  drinking  milk  which  had  been  warmed  in  one  of 
these  vessels.  This  particular  vessel  is  in  my  possession,  and  yields 
to  water,  to  which  a  few  drops  of  acetic  acid  have  been  added,  when 
ftUowed  to  st^nd  a  few  hours  at  the  ordinary  temperature,  an  amount 
of  lead  which  might  produce  symptoms  of  poisoning  in  an  adult  The 
addition  of  lead  compoumla  to  articles  of  food  or  drink ;  thus,  many 
ytHlovr  candies  are  colored  with  lead  chromate,  and  many  olive-green 
ones  with  a  mixture  of  lead  chromate  and  Prussian  blue.  Snuff  has 
been  known  to  be  colored  with  lead  chromate  and  with  red  lead.  A 
not  uncommon  source  of  chronic  lead  poisoning  is  the  cleaning  of 
glass  bottles  with  shot  The  greatest  danger  arises  in  the  case  of 
champagne  bottles,  one  or  more  shot  sticking  in  the  angle  between  the 
side  and  bottom  of  the  bottle,  owing  to  the  carelessness  of  the  botiie 
washer;  the  carbonic  or  other  acid  of  the  wine,  malt  liquor,  or  cider, 
readily  removes  a  dangerous  amount  of  lead  from  the  shot.  I  have  in 
mind  a  recent  case  of  lead  colic,  due  to  drinking  bottled  ale,  the  lead 
being  derived  from  shot  left  in  the  bottles.  Wine  is  sometimes  sweet- 
ened by  treating  it  with  oxid  of  lead  (litharge)  or  sugar  of  lead.  The 
nae  of  lead  pigments  for  coloring  children's  playthings  is  very  dan- 
geroos,  the  child  being  liable  to  put  the  toy  in  its  mouth  and  suck 
off  8ome  of  the  poison.  The  use  of  spurious  (lead-containing)  tin- 
foil is  another  source  of  chronic  lead  poisoning;  some  of  this  foil 
consists  chiefly  of  lead  (one  specimen  examined  contained  about  98 
Br  cvnt  of  lead),  and  is  used  for  wrapping  tobacco,  pressed  meat, 
Vuu  II.  Uzo.  Jca.— 80. 
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and  other  subatances.  There  la  one  ease  of  poisoning  recorded  of  i 
clergyman,  who  waa  in  the  habit  of  using  eaehous  for  a  eore  throi^ 
between  one  and  two  boxes  being  consumed  daily ;  finally,  after  dili- 
gent aeareh  for  tie  cause  of  the  poisoning,  it  was  found  that  several 
milligrams  of  lead  were  contained  in  the  foil  surrounding  the  cachoui 
in  a  single  box.  The  habitual  use  of  some  hair  dyes  is  alao  a  fretjuenl 
source  of  lead  poisoning,  many  of  these  compounds  consisting  of  sul- 
phur, sugar  of  lead,  and  some  fluid,  as  glycerin,  water,  etc.  Some 
cosmetics  also  contain  a  lead  compound. 

"The  above  enumeration  shows  how  varied  are  th«  sonroes  of 
chronic  lead  disease,  and  how  difficult  it  often  is  to  detect  them.  A 
■  case  illustrating  this  is  that  of  a  newspaper  editor,  who  was  in  tie 
habit  of  sticking  his  clippings  upon  paper  with  red  wafers  which 
were  colored  with  red  lead,  the  wafers  being  moistened  with  tha 
tongue.  A  limited  epidemic  of  lead  poisoning  in  Paris  was  finally 
traced  to  a  baker's  oven,  which  was  heated  by  burning  painted  wood, 
the  lead  oxid,  volatilized  by  the  high  temperature,  was  deposit^  oo 
the  bottom  of  the  oven,  where  it  came  in  contact  with  the  bread." 

When  lead  has  been  found  in  a  suspected  case  of  poisoning,  it  is 
of  course  important  to  show  that  the  peculiar  occupation  or  profes- 
sion of  the  individual  would  not  explain  the  presence  of  this  metal 
in  bis  organs.  The  experiments  of  the  younger  Orfila  show  that  eight 
months  is  the  shortest  time  of  the  sojonrn  of  the  lead  in  the  liver, 
the  intestines,  and  bones. 

276.  Acute  poisoning^. —  Acute  poisoning  by  lead  haa  a  different 
character  from  the  chronic  form.  After  swallowing  the  lead  poison, 
there  is  perceived  a  sweetish  taste,  on  the  part  of  the  victim,  then  u 
astringent  or  metallic  after-taste;  soon  after,  there  is  often  a  sens*- 
tion  of  burning,  distress,  more  or  less  distinct,  in  the  throat,  and  ei- 
tending  down  the  gullet  even  to  the  stomach;  at  other  times,  there 
is  simply  a  sensation  of  weight  at  the  pit  of  the  stomach.  The 
tongue,  often  slightly  swollen,  is  generally  white,  and  is  covered  with 
small,  prominent  points.  Nausea  and  vomiting  may  then  occur,  at 
first  of  a  limpid  and  clear  liquid  which  contains  lead.  Later  on,  the 
vomited  matter  contains  mucus,  and  little  white  patches  dne  W  the 
Baits  of  lead.  The  chromale  of  lead  alone  colors  the  vomited  matter 
yellow.  Then,  very  acute  gastrointestinal  colicky  pains  occur,  ac- 
companied by  a  contraction  of  the  intestinal  tube,  and  sometimes  by 
meteorism,  a  ^nnpanitic  resonance  of  the  abdomen.  These  pains  aie 
often  associated  with  constipation  of  the  bowels,  though  sometime* 
there  is  a  diarrhea,  in  which  the  stools  appear  black  from  the  o 
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such  as  painting,  plumbing,  typesetting  and  the  like.  In  plumbing, 
the  heating  of  the  lead  evolves  fumes  of  the  oxid,  often  in  ill-venti- 
lated apartments,  and  thus  exposes  the  workman  to  the  dangers  of 
acute,  subacute,  or  chronic  lead  poisoning.  That  the  same  individual 
may  practise  his  art  or  labor  for  a  long  time  without  showing  symp- 
toms of  poisoning,  and  finally,  at  an  unexpected  time,  be  overpowered 
by  the  lead  is  not  strange,  since,  either  he  may  eliminate  the  poison 
eo  rapidly  by  proper  attention  to  the  action  of  the  bowels,  or  by  being 
fortunate  enough  to  escape  the  risk  of  the  absorption  of  a  poisonous 
amount  by  working  in  the  open  air,  or  by  cleanliness  of  person.  One 
instance  is  known  to  the  writer  where  a  plumber,  of  several  yeara' 
experience  in  his  trade,  was  found  dead  in  a  water  tank  he  had  U'en 
lining  with  lead,  and  with  sufficient  evidence  that  bis  death  was 
caused  by  lead  absorption.  His  health  had  previously  been  excellent 
We  cite,  among  cases  reported,  the  following^"  instance  of  poisoning 
from  the  use  of  lead  in  the  arts.  There  is  one  part  of  the  process 
of  pottery  manufacture,  where  the  articles  are  briskly  rubbed  to- 
gether causing  the  presence  of  lead  particles  in  the  air  of  the  factory. 
A  workman  of  sixteen  years  of  age,  working  in  one  of  these  factories, 
was  admitted  to  the  Royal  Infirmary  at  Glasgow  with  symptoms  of 
acute  lead  poisoning,  marked  by  emaciation,  anemia,  and  an  ex- 
hausted appearance,  wrist  drop,  and  wasting  of  the  muscles  of  both 
arms,  the  contractile  power  of  the  extensor  muscles  of  both  arms 
being  absent;  his  gums  presented  the  blue  line  peculiar  to  load  poi- 
soning ;  the  abdomen  was  quite  natural  iu  appearance,  soft  and  clas- 
tic, and  pressure  caused  no  pain.  His  pupils  were  dilated,  though 
the  sight  was  not  much  disturbed.  The  pulse  was  rather  weak,  and 
TO  to  the  minute.  His  urine  had  a  specific  gravity  of  1.012,  neutral, 
of  pale  color,  without  sediment  and  without  albumin ;  the  phosphates 
appeared  on  heating,  but  otherwise  the  physical  examination  yielded 
normal  resulta. 

The  patient  was  given  the  usual  treatment  of  iodid  of  potassium, 
which  was,  however,  discontinued  after  three  days,  the  bromid  of 
potassium  being  substituted.  On  the  morning  of  the  ninth  day  after 
admission  he  had  coma,  and,  in  a  few  moments,  exhibited  clonic  con- 
Yulsions  extending  over  the  whole  body;  he  was  unconscious,  with 
dilated  pupils,  foamed  at  the  mouth,  had  retraction  of  the  abdominal 
walls,  involimtary  micturition,  with  a  pale,  clammy  face,  and  rapid 
and  forcible  action  of  the  heart.  The  convulsions  soon  ceased,  but 
lie  remainod  tmconscious  in  a  comatose  state.     The  next  day  his  tem- 

"lancot,  Feb.  26,   1881. 
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peratnre  became  102°,  and  on  the  tenth  day  his  urine  becuoe  ilbn- 
mmous,  but  no  lead  could  be  found  in  it 

We  may  have,  in  a  case  of  subacute  poisoning  hy  lead,  eitiiar  i 
predominance  of  the  symptoma  referable  to  the  nervous  ceiiten,  or 
of  those  referable  to  a  disease  of  the  kidneys ;  since,  like  man;  o^ 
poiaoDS  which  are  eliminated  by  the  kidneys,  the  effort  of  elimiuation 
may  cause  structural  decay  of  these  organs.  It  should  be  oijaerrBd 
here  that,  where  there  ia  suspicion  of  lead  poisoning,  cathartic  tmlf 
ment,  not  by  salines  except  Epsom  salts,  since  these  favor  lead  absorp- 
tion, helps  to  hurry  the  discharge  of  the  metal  and  its  salts  throogb 
the  intestinal  canal;  and  that  when  the  salts  of  lead  are  osed  u 
astringents  in  diarrhea,  unless  this  diarrhea  be  checked,  absorption  in 
the  intestinal  canal  is  prevented,  owing  to  the  rapid  escape  of  the  lead 
with  the  fecal  discharge.  Dr.  Headland^'  speaks  of  the  danger  of  usin^ 
in  medicinal  preparations  a  combination  either  of  opium  and  loetklt 
of  lead,  on  account  of  the  chemical  decomposition,  or  of  alum  and 
lead,  on  account  of  the  increased  astringency  and  risk  of  lead  absorp- 
tion from  its  rpUirdation  within  the  inteslinal  tract.  Either  of  thae 
agents  combined  with  lead  would  naturally  tend  to  detain  the  melallie 
salt  in  the  intestinal  canal. 

The  differential  diagnosis  between  the  subacute  and  the  chfonic 
lead  poisoning  is  not  an  easy  nmtter,  since  liability  to  both  forma  mij 
occur  to  the  same  individual,  and  the  difference  depends  upon  ihi' 
amount  of  the  poison  absorbed  within  a  given  time.  This  will  h 
evident  from  the  very  nature  of  the  case,  since  it  may  take  a  loafer 
exposure  in  one  case  than  in  another  to  receive  a  given  dose.  So,  ilso,i 
person  in  active  health  and  of  a  full,  vigorous  habit  of  body,  by  which 
we  mean  a  normal  blood  supply  and  an  active  nutrition  of  tiasDtt, 
may  resist  the  absorption  for  a  long  time,  the  eraimctory  or^am  di* 
charging  a  largo  amount  of  lead.  This  reasoning  will  explain  wli*, 
as  is  stated  further  on  in  this  article,  the  presence  of  lead  in  tlie 
urine  is  absent  in  the  last  stages  of  saturnine  intoxication,  the  kidneji 
in  this  condition  being  unable  to  perform  their  function  of  elimiai' 
tion,  not  only  of  lead,  but  of  other  deleterious  substances  from  tlie 
blood  and  tissues. 

278.  Chronic  poiaoning;  action. — Chronic  poisoning  by  lead,  orat- 
umine  intoxication,  or  saturnism,  as  it  is  variously  called,  mar  folW 
exposure  to  the  ingestion  of  any  salt  of  lead,  or  exposure  to  the  ai-tion 
of  the  metal  itself  by  ingestion,  by  handling,  or  by  means  of  inhala- 

"On  the  Action  of  Medieina,    Phils. 
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DO,  u  has  been  before  mentioned.     E,  Gaucber,'*  in  an  elaborate 
tide  on  lead  poisoning,  sums  up  the  results  of  bis  experience  in  tbe 
Following  conclusions:     1.    Nutrition,  in  lend  intoxication,  is  consid- 
erablj  retarded,  as  shown  by  a  diminution  in  the  solids  of  the  urine, 
its  specific  gravity  being  diminished,  the  excretion  of  urea  (which 
IB  the  measure  of  changes  caused  by  the  metamorphosis  of  tissue),  and 
that  of  the  chlorida  and  phosphates  being  below  tbe  normal  standard. 
S.   During  the  active  period  of  this  intoxication,  or,  in  other  words, 
of  the  presence  of  lead  in  the  system,  a  large  number  of  the  red  blood 
^obules  or  corpuscles  are  destroyed,  which  results  in  a  saturnine 
icterus,  or  the  presence  of  bile  in  the  blood  (ictere  hemapheique),  and 
tlie  abundant  discharge  of  the  coloring  matters  of  the  blood  with  the 
arine.     This  deglobulation  of  blood,  and  the  retardation  of  nutrition 
of  the  tissues,  explain  tbe  early  appearance  of  anemia  in  those  poi- 
soned   by    lead.     3.  The    urinary    secretion    presenta   two    distinct 
pbaaes,  whose  characteristics    are    opposed    to   each    other, — in  the 
oonimencement   of   the    lead    poisoning,    the    urine    is    deficient  in 
quantity,  is    concentrated,  and    has    a    high    color,  while    at   the 
end    of   a   certain   time  after  poisoning,  it  becomes  more  abundant 
and  of  a  lighter  shade.     4.  Most  generally,  permanent  albiuuinurta 
(presence  of  albumin  in  the  urine  from  the  organic  changes  of  the 
Iddneys)   ia  not  so  common  as  a  transitory  albuminuria.     This  is 
I,   oonsidercd  by  M.  Gaucher  as  symptomatic  of  lead  poisoning.     This 
^■nxic  albuminuria    is    tlie    result    of    a    deteriorated  nutrition,  or 
^wstmction   of   anatomical   elements;    while   tbe  albuminuria   from 
I  <iiKitnic  disease  of  the  kidneys  (nephritis)  derives  its  albumin  from 
^^e  blood  plasma.     5.  The  elimination  of  substances  not  natural  to 
^^^anic  life,  and  which  are  usually  and  readily  absorbed,  such  as 
medicaments,  is  retarded.     This  elimination  goea  on  in  an  irregular 
^■sy,  at  one  time  more  active  than  at  another  (aaccade). 

S79.  Symptonu. — With  this  introductory,  though,  perhaps,  a  rather 

more  physiological  synopsis  of  the  theory  of  lead  poisoning  than  most 

of  our  readers  would  relish,  we  pass  directly  to  the  history  of  symp- 

tmna,  which  may  be  more  easily  comprehended.     We  have  apolien 

^jn  thia  article,  as  well  as  in  that  on  mercury,  of  a  peculiar  but  rather 

^■Dnstant  appearance  of  a  blue  line  along  the  gums.   This  is  a  very  im- 

^portant  evidence  of  lead  poisoning,  more  especially  ao  in  the  subacute 

^JT  chronic  form,  since  at  one  time  it  was  considered  pathognomonic 

^■i  thia  metal;  yet  it  may  not  always  be  present, — especially  in  that 

daaB  of  persons  who  are  of  cleanly  babita,  and  brush  their  teelh 
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thir^  Hx  Gne  My  mot  he  tamfy  guUM  rid  o(  era  b;  &is 
Tka  jifMBTi  «f  te  Ita*  if  Boat  gsoallT  a  posSifc,  phjB- 
,  «f  ftimmati  k^  lead,  limialfc,  w^crcur^.    Ite  abtan 
BBBof  ^mU  ntse,  when  talcai  in  tmaK- 
with  tfe  ockv  eridMH^  apeoallj  dw  ehef&kal  eridcMA  7b 
of  lUi  1m  «Bee  anvtaned,  the  cause  of  it,  vWtter  a» 
roiy  or  leadfCSB  pei^ap* be  datefaiBcd  ^  analrsis  of  ^MlinB<: 


TtoM  Jifc  wliairf  tine,  iimii  liiiiia  Uaci  vIkb  inkmm,  m  tt  i)>  ai 

the  widtli  of  3  or  3  miTlnr^^^ww  (tboot  1/10  of  an  utdt),  tsi  nu 
along  at  tb  jirwrina  ttf  the  ga^  with  the  teetls  partieiilvlt  of  ibe 
JBoaofs  and  lower  *— *—     It  it  dae  to  the  de|ioattioii  of  the  sniflud 
of  lead,  which  ia  fanned  by  the  eontaeC  of  lead  with  the  Tapor  of  nl- 
phaieted  hydwga^  which  ia  ao  oAea  pceeent  in  the  carit;  of  t^ 
monA,  nhc^o-  easnd  by  the  deeDoqiaaitioii  fif  particles  of  food  k^ 
ing  batwem  Ox  teetfa,  aa  nggeeted  hj  Tanqoenl,**  or  of  the  illtt- 
fine  aalphatea  contained  in  the  Mfira  (Sdieliadi),  or  br  the  blood.^ 
It  makea  no  diffeiciMB  whethei  the  lead  is  abaoxbed  by  the  moadi 
or  atomaeh,  or  bj  the  skin  or  ^IIagB;  this  line  is  formed,  no  matur 
how  the  poison  is  iDtrodnced  into  the  Bjstem,  and,  in  fact,  it  ean  ofvn 
be  made  to  apitear,  v^ben  abeent  in  a  ease  of  lead  poisoning,  bv  gini^ 
Ae  patient  a  coarse  of  treatment  br  iodid  of  potaa&iom,  and  it  »iQ 
then  persist  for  KTvial  ireeka.    Frank  Smith**  has  proved  the  esiit- 
ence  of  thif  secondarr  or  indirect  tine  oader  the  nae  of  iodid  nt 
Untiiinm,  and  Hilton  Fagge**  has  sinre  confirmed  this  statanotf. 
In  the  case  of  Sdiroeobrod,  in  1873,**  this  line  was  not  present  obbI 
after  the  patient  had  ceased  for  four  weeks  from  osiog  a  vinegar  out- 
tMniwg  ]e«d,  which  bad  bronght  m  lead  colic 

In  addition  to  this  faloe  tine  on  th«  gmns,  there  may  be  obeenvj, 
in  cases  of  lead  poisoning  anatomical  l^ons  in  the  month,  wfaidi  ue 
quite  constant  and  of  a  pecoltar  character,  such  as  lead  disrolorttiooi 
of  the  mTirous  membrane,  and  patches  on  the  inside  of  the  lips  util 
cheeks  before  mentioned.  The  gums,  oftentimes  swollen  and  blowlT, 
generally  become  thin  and  retracted,  leaving  the  teeth  prraoinent  ud 
encrusted  with  a  deposit  of  tartar,  and  the  teeth  often  undergo  dera; 

These  peculiar  appearances  of  lead  poisoning  need  not  be  mu 
taken  for  somewhat  similar  ones,  which  have  been  observed  vith 
those  persons  who  work  on  copper,  or  who  use  medicinally  nitraie  oi 

"  TrmiW  des  U«ladi»  de  Plooib,  Paru,       ■  Lnd  Poisovuog,  Luint,  ISM.  I  ^ 
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often,  though  the  line  may  not  be  easily  gotten  rid  of  even  bj  fliis 
means.  The  presence  of  the  line  ia  moat  generally  a  positive,  phyri- 
cftl  symptom  of  poisoning  by  lead,  bismuth,  or  mercury.  Ita  absence 
is  merely  a  negative  evidence  of  small  value,  when  t^en  in  connec- 
tion with  the  other  evidences,  especially  the  chemical  evidence.  Tb 
presence  of  this  line  once  ascertained,  the  cause  of  it,  whether  mer- 
cury  or  lead,  can  perhaps  be  determined  by  analysis  of  the  saliva  sod 
urine. 

This  slate-colored  line,  sometimes  black  when  intense,  is  of  sbout 
the  width  of  2  or  3  millimetars  (about  1/10  of  an  inch),  and  runs 
along  at  the  junction  of  the  gums  with  the  teeth,  particularly  of  the 
incisors  and  lower  canines.  It  is  due  to  the  deposition  of  the  ^ulpltid 
of  lead,  which  is  formed  by  the  contact  of  lead  with  the  vapor  of  Bid- 
phureted  hydrogen,  which  is  so  oft^n  present  in  the  cavity  of  the 
mouth,  whether  caused  by  the  decomposition  of  particles  of  food  l^HB 
ing  between  the  teeth,  as  suggested  by  Tanquerel,^^  or  of  the  alo^l 
line  sulphates  contained  in  the  saliva  (Schebaeh),  or  by  the  blood." 
It  makes  no  difference  whether  the  lead  is  absorbed  by  the  month 
or  stomach,  or  by  the  skin  or  lungs;  this  line  is  formed,  no  matter 
how  the  poison  is  introduced  into  the  system,  and,  in  fact,  it  can  often 
be  made  to  appear,  when  absent  in  a  case  of  lead  poisoning,  by  giving 
the  patient  a  course  of  treatment  by  iodid  of  potassium,  and  it  will 
then  persist  for  several  weeks.  Frank  Smith^*  has  proved  the  exist- 
ence of  this  secondary  or  indirect  line  under  the  use  of  iodid  of 
potassium,  and  Hilton  Fagge"  has  since  confirmed  this  statement 
In  the  case  of  Schroenbrod,  in  1873,''  this  line  was  not  present  until 
after  the  patient  had  ceased  for  four  weeks  from  using  a  vinegar  con- 
taining lead,  which  had  brought  on  lead  colic. 

In  addition  to  this  blue  line  on  the  gums,  there  may  be  observed, 
in  cases  of  lead  poisoning,  anatomical  lesions  in  the  mouth,  which  are 
quite  constant  and  of  a  peculiar  character,  such  aa  lead  discolors tions 
of  the  mucous  membrane,  and  patches  ou  the  inside  of  the  lips  and 
cheeks  before  mentioned.  The  gums,  oftentimes  swollen  and  bloody, 
generally  become  thin  and  retracted,  leaving  the  teeth  prominent  and 
encrusted  with  a  deposit  of  tartar,  and  the  teeth  often  undergo  decay. 

These  peculiar  appearances  of  lead  poisoning  need  not  be  mis- 
taken for  somewhat  similar  ones,  which  have  been  observed  with 
those  persons  who  work  on  copper,  or  who  use  medicinally  nitrate  of 

" Traits  dm  MalBdi^B  de  Plomb,  Paris,  'Lend  Poisoning,  L*neet,   1869,  L  p. 
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silver  or  iron,  or  who  bruah  their  teeth  with  a  dentrifice  containing 
eh*rcoaI,  which,  according  to  Qubler,""  sometimes  produces  analogous 
appearances,  or  with  those  having  a  scorbutic  exhalation.  It  will 
ftlwajs  be  easy  to  distinguish  the  leaden  line  from  any  of  the  above, 
^m  even  from  that  caused  by  mercury.  Oxygenated  water,  brought  in 
^onUet  with  the  line,  gives  rise  to  a  whitish  trace,  due  to  the  con- 
version of  the  sulphid  into  the  white  aulpbat^  of  lead;  and  sulphu- 
^Bted  hydrogen  water  will  change  the  sulphate  back  into  the  black 
valphid  of  lead,^*  and  even  make  this  line  darker  than  it  was  origi- 
nally. Pauvert  suggests  another  crucial  teat,  of  scraping  the  incrusta- 
tion o£F  the  teeth,  treating  it  with  nitric  acid  and  distilled  water, 
thus  transforming  the  lead  salt  into  a  soluble  nitrate;  if,  after  evap- 
oration to  dryness  and  dissolving  the  residue  in  water,  the  liquid  be 
shaken  with  a  solution  of  iodid  of  potassium  (1  part  in  20),  it  will 
become  yellow  from  the  presence  of  iodid  of  lead. 

Functional  disturbances  of  the  secretions  of  the  mouth  may  accom- 
pany the  presence  of  the  above  phenomena,  causing  salivation,  iuflam- 
mation  of  the  gums,  and  fetid  breath ;  the  reaction  of  the  saliva,  in- 
stead of  being  alkaline,  becomes  strongly  acid.  These  functional 
troubles  in  the  mouth  precede  those  of  indigestion,  with  furred 
tongue,  capricious  appetite,  and  sometimes  even  nausea  and  distress- 
ing vomiting. 

As  the  diseased  condition  advances,  the  tongue  becomes  white  and 
dry,  there  is  a  disgust  for  food,  and  a  feeling  of  heaviness  and  tender- 
nesis  at  the  pit  of  the  stomach.  To  this  succeed  constipation  of  the 
bowels,  hardness  and  morbid  sensibility  of  the  whole  abdomen,  with 
pain  in  the  back,  and,  frequently,  headache.  These  symptoms  are 
nothing  more  than  what  is  often  met  with  in  aggravated  dyspepsia, 
or  in  gastric  catarrh;  but,  in  lead  poisoning,  they  culminate  in  a 
sudden  attack  of  colicky,  abdominal  pain,  preceded  by  albuminuria, 
which,  it  is  needless  to  say,  may  often  be  overlooked.  These  colicky 
pains,  feeble  at  first,  gradually  increase  and  become  almost  intolerable, 
being  especially  marked  by  increasing  and  decreasing  paroxysms  of 
p«in ;  pressure,  gently  exerted  over  the  whole  abdomen,  may  diminish 
these  pains,  which  become  intolerable  when  the  hand  is  suddenly  re- 
moved after  pressure.  These  attacks  are  in  no  way  different  from  the 
ordinary  intestinal  colic  caused  by  impacted  feces,  and  it  is  not  im- 
probable that  their  cause  may  be  the  same.  The  only  means  of  dis- 
tinguishing lead  colic  from  other  colics  consists  in  the  persistency  of 
the  fonner  and  its  obstinancy  to  the  ordinary  means  of  treatment; 
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these  pains  may  last  in  an  interrupted  manner  for  daya  or  wen  weeks, 
and  are  usuallj  succeeded,  sometimes  even  accompanied,  by  u  bh 
flammation  of  the  brain  and  an  obstinate  paralysis.  These  colics, 
upon  the  authority  of  Tanquerel,  Kusamaul,  and  Maier,  are  attrib- 
uted to  lesions  in  the  intestinal  glands  and  muscular  fibers,  which 
may  cause  atrophy  or  destruction  of  both.  According  to  Kussmsul 
and  Maier,  in  the  whole  length  of  the  alimenUry  canal,  from  llie 
mucous  membrane  of  the  stomach  to  that  of  the  lower  portion  of  the 
colon,  there  is  an  atrophy  or  a  fatty  degeneration  of  the  etrui^tiire 
and  anatomical  elements  of  the  glands  and  muscles, — especially  in 
the  intestines, — by  which  their  caliber  is  narrowed,  this  being  tniwe 
apparent  near  the  pyloric  orifice  of  the  stomach  and  along  the  small 
intestine.  Alcoholic  excesses  increase  the  tendency  to  colic,  and  to 
do  also  the  drinking  of  acid  wines  and  vinegar.  More  recent  investi- 
gations render  it  probable  that  this  abdominal  pain  is  due  to  a  neurosis 
of  the  intestinal  plexus  of  nerves. 

It  may  he  generally  said,  without  going  too  much  into  detail,  thai 
lead  may  be  deposited  throughout  the  whole  body,  and  wherever  it  ii 
so  accumulated,  it  will  prevent  the  functional  activity  of  tissue, 
whether  it  be  in  the  blood  corpuscles  concerned  in  nutrition,  in  the 
glandular  cells,  which  pour  out  secretions  essential  to  the  chemistry  of 
life,  in  nerve  centers,  which  excite  and  control  the  sensations  and 
motions  of  the  body,  in  the  brain,  which  presides  over  the  whole 
organic  life,  or  in  the  kidneys,  which  remove  deleterious  substaiux^ 
from  the  circulation  and  the  various  tissues. 

The  constitutional  effects  of  lead  have  been  thus  described  by  Tan- 
querel des  Planches: — *" 

1.  Saturnine  coloration  of  the  gums,  of  the  buccal  mucous  mem- 
brane, and  of  the  teeth,  A  narrow,  leaden-blue,  or  slate-blue  liae, 
from  1/20  to  1/6  of  an  inch  in  breadth,  is  formed  on  the  mailing  of 
the  gums  nearest  to  two  or  more  teeth  (usually  the  incisors)  of  either 
jaw.  The  inner  part  of  the  lips  and  cheeks  is  sometimes  stained  blue. 
The  blue  discoloration  is  supposed  to  depend  upon  the  formaUoo  of 
the  sulphid  of  lead. 

3.  Saturnine  taste  and  breath. 

3.  Saturnine  jaundice, 

4.  Emaciation,  most  evident  in  the  face. 

5.  Slowness,  smnllness,  and  irregularity  of  the  pulse. 
The  true  saturnine  diseases  which  follow  may  either  exist  iloni 
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'  «r  be  oomplicated  with  each  other.     The;  are:    1.   Lead  or  painter's 
coHo.     S.   Lead  rbeumatiem  or  arthralgia.     3.  Lead  paralysis,  often 
accompanied  with  loss  of  sensation  in  the  part  affected,     i.  Disease 
of   the  brain,  encephalopathia  saturnina,  mauifested  b;  delirium, 
«oma,  or  convulsions,  and  the  loas  of  one  or  more  senses. 
^L      The  poisonous  effects  of  acetate  of  lead  arise  gradually  and  become 
^  slowly  developed  after  its  long-continued  use.     When   taken  in  a 
lar^  quantity  at  once,  it  is  capable  of  producing  symptoms  analogous 
to  t^ose  caused  by  other  irritant  poisons.     The  symptoms  which  fol- 
low the  introduction  of  the  carbonate,  or  other  slightly  soluble  salts 
of  lead,  into  the  body,  are  precisely  similar  to  those  already  men- 
tioned; occurring  soon,  when  the  dose  is  large,  and  gradually,  when 
entering  the  system  by  water,  wine,  cider,  or  other  liquids  whicii  are 
apt  to  be  impregnated  with  them,  and  also  when  inhaled  by  the  lungs. 
The  subject  of  chronic  poisoning  by  lead,  in  these  ways,  is  one  which 
has  indeed  its  interest  for  the  physician,  in  its  relation  to  medical 
police,  and  the  facts  relating  to  it  are  fully  detailed  in  the  compre- 
^■liensive  works  on  poisons,  and  the  treatises  upon  the  practice  of  medi- 
cine.*'    The  character  of  the  poisoning  differs  so  completely  from 
that  of  the  irritant  poisons,  that  no  mistake  on  this  point  can  ever  !«■ 
made;  the  only  embarrassment  whieh  ever  presents  itself  l)eing  thi' 
diflcovery  of  the  particular  way  in  which  the  lead  has  been  introduced 
into  the  system. 
^B      Dr.  Win.  Norria,  of  Stourbridge,  gives  an  account  of  the  poisoning 
Vof  a  vast  number  of  persons  by  acetate  of  lead,  accidentally  rai.xed 
Viriih  flour.     About  30  pounds  of  this  salt  were  mixed  with  sixty  or 
eighty  sacks  of  flour,  which  were  retailed  to  a  great  many  persons  in 
the  neighboring  villages.     Nearly  a  thousand  persona  suffered  from 
the  poisonous  effects  of  lead.     The  persons  who  ate  the  bread,  after 
a  few  weeks  complained  of  a  peculiar  taste ;  some  compared  it  to  soda, 
otiiers  to  rusty  needles  or  copper.     The  tongue  was  covered  with  a 
^darkish  cream-colored  mucus,  and  was  soft  and  flabby ;  the  gums  were 
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swollen,  with  8  blue  line  on  the  margin ;  in  many  ca^es  the  blue  tin^ 
extended  nearly  over  the  gums,  occasionally  on  the  inner  side  of  ibt 
lower  lip,  and  in  a  faint  degree  over  the  mucous  membrane  of  ihe 
mouth  and  towards  the  fauces ;  the  tonsils  were  in  some  case?  en- 
larged, and  in  other  cases  there  was  salivation.      These  ^icptomt 
were  accompanied  by  loss  of  appetite,  nausea,  vomiting,  fiatideacy, 
and  obstinate  constipation,  with  a  sense  of  constriction  in  the  ihrott 
and  epigastrium,  and  a  violent,  spasmodic  pain  and  twisting  arcnuul 
the  navel,  which  was  retracted.     The  pain  was  sometimes  iucrea^ 
by  pressure,  and  when  the  paroxysms  were  violent,  the  musdts  of 
the  abdomen  were  contracted  apasmodically.    A  most  frequent  sjinp- 
tom  was  pain  in  the  loins,  about  the  situation  of  the  lumbar  fswit, 
and  in  the  deltoid  muscles.     The  patients  were  chilly,  with  great 
languor  and  lassitude ;  the  skin  dry ;  the  intellect  was  clear,  but  then 
was  general  depression,  and  the  pulse  was  low  and  feeble ;  the  feanire* 
were  sallow  and  shrunken,  and  the  muscles  flabby ;  the  fiuid  roaiiicd 
was  often  mixed  with  bile  and,  occaaionally,  a  coffee-ground  secretion; 
the  feces  were  dark  and  highly  offensive,  with  scybala;  the  urine 
scanty  and  of  a  dark  red  color,  almost  like  porter,** 

An  interesting  case  of  imputed  poisoning  by  acetate  of  lead  may 
be  foimd  in  Dr.  Maclagan's  "Contributions  to  Toxicology,"  in  t!ie 
Edinburgh  Monthly  Journal  for  December,  1848.  Although  the 
falsity  of  the  charge  was  shown  by  many  circumstances,  which  it  i» 
not  here  necessary  to  relate,  there  was  one  which,  in  itself,  would 
have  had  great  weight  in  its  refutation.  The  acetate  of  lead  was  said 
by  the  prosecutor  to  have  been  given  to  him  in  coffee.  Now,  acetate 
of  lead  is  the  very  agent  employed  to  decompose  and  decolorize  coffee, 
in  isolating  its  charncteriatic  constituent  eaffein.  The  precipitate 
which  the  lead  salt  forms  in  its  infusion,  if  it  is  allowed  to  rest,  sub- 
sides, and  leaves  a  pale-colored  fluid,  in  no  respect  resembling  that 
which  people  are  accustomed  to  drink  as  coffee.  One  oimce  of  ordi- 
nary coffee  was  boiled  for  ten  minutes  in  the  coffeepot,  which  had  been 
used,  with  six  cupfuls  of  water.  It  was  allowed  to  settle  for  five  min- 
utes and  then  poured  off.  It  had  the  ordinary  appearanoe  of  un- 
darified  coffee,  dark  brown,  and  slightly  turbid,  and  depositing  some 
coffee  grounds.  "Half  an  ounce  of  sugar  of  lead,  being  the  same  pro- 
portion to  this  bulk  of  fluid  which  was  found  in  the  coffee  got  from 
the  prosecutor,  was  now  added;  the  coffee  was  boiled  again  and 
allowed  to  settle  for  five  minutes  after  removal  from  the  fire.     Ab- 

**  ProT.  Med.  and  Surg.    Jour.    June 
e/,  1649. 
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ber  similar  portion,  being  decanted,  was  now  found  to  be  a  clear, 
trtnsparettt  liquid,  with  hardly  any  color,  except  a  faint  shade  of 
green,  and  more  resembling  a  weak  infusion  of  green  tea  than  coffee. 
It  was  obvious,  therefore,  that  if,  during  the  breakfast,  the  coffeepot 
remained  at  any  time  at  rest  for  five  minutes,  the  next  cupful  poured 
off  must  have  been  so  different  in  appearance  from  ordinary  coffee  as 
at  once  to  attract  attention."  This  decolorizing  property  of  the  sugar 
^  lead  should  not,  therefore,  be  lost  sight  of  in  any  future  ease  of 
•neged  poisoning  by  its  mixture  with  coffee. 
^^  280.  Lethal  doie, —  It  is  difRcult  to  specify  the  minimum  fatal  dose 
^^f  lead,  because  the  size  of  the  dose  required  to  produce  poisoning 
varies  with  the  individual,  probably  agreeing,  as  in  other  poisons, 
^_with  the  rapidity  with  which  this  toxic  agent  is  absorbed  and  elimi- 
^puted.  Its  elimination  is  by  way  of  the  intestines  and  kidneys,  and  in 
case  of  a  diarrhea  coexisting  with  the  administration,  the  dnig  passes 
out  too  quickly  to  produce  its  peculiar  physiological  effects  upon  the 
tissues  of  the  body.  Lead  salts  are  often  used  by  physicians  in  cases 
of  diarrhea,  and  though  sometimes  evi]  consequences  may  follow  this 
uae,  the  occasions  are  rare.  A  case  ia  recorded,*'  in  which  a  young 
man  experienced  serious  consequences  from  taking  a  little  more  than 
2  grains  (13  eg.)  of  acetate  of  lead  in  three  days,  and  an  adult*' 
died  after  drinking  half  a  liter  (a  little  over  one  pint)  of  wine  out  of 
a  bottle  which  had  been  cleansed  with  a  few  grains  of  metallic  lead. 
Of  course  the  gravity  of  the  danger  and  the  severity  of  the  poisoning 
depend  upon  the  amount  of  poison  absorbed,  and  not  upon  the  amount 
swallowed.  So,  also,  the  form  in  which  the  lead  is  administered,  as 
above  remarked,  affects  the  rate  of  absorption,  as  a  mixture  of  lead 
and  common  salt  ia  more  readily  absorbed  than  the  lead  itself;  the 
subacetate  of  lead  ia  more  readily  absorbed  than  the  acetate.  The  de- 
giee  of  concentration  also  affects  the  size  of  the  necessary  fatal  dose, 
ainoe  the  greater  the  concentration,  the  greater  will  be  the  astringent 
action  of  the  drug,  and  the  less  will  be  the  amount  absorbed  at  any 
one  time.  According  to  the  experiments  of  Orfila,  De  Gaapart,  and 
of  U.  Moreau,*'  acetate  of  lend  in  the  dose  of  l^  a  gram  (8  gr.)  in- 
jected into  the  veins  of  a  dog  will  destroy  its  life  in  twenty-four  liours, 
and  s  single  dose  of  10  or  18  centigrams  (1^  to  3  gr.)  administered 
in  the  same  way  will  kill  it  in  eight  days. 
^      An  instance  of  recovery  from  1 J^  oz.  (  46  gm. )  of  sugar  of  lead,  swal- 

■  NouTean     Diet,     de     MM.     at     de        "Recherchps  pipOrinien tales  et    plini- 
Qumnnc;  tome  XXVXII.  p.  307.  ques  nur  rErnpoixonncniciil  aieup  par  le 

-IkiO.  plomb,  Tbeae  de  Doclorat,  Fum,  1875. 
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lowed  by  misbike.  is  related  by  Dr.  Taylor.**  The  woman  fell  31  il- 
most  directly,  had  a  nauseous,  metikllic  taste  in  her  moutli,  with  ■ 
burning  heat  in  it,  the  throat,  and  the  stomach.  On  taking  some 
water  to  wash  away  the  taste,  vomiting  was  brought  on.  The  mouth 
became  very  dry ;  she  had  great  pain  at  the  pit  of  the  stomach,  and 
excessive  vomiting.  Two  hours  afterwards,  she  fell  sleepy  and 
stupid,  alternately  perspiring  and  shivering;  she  complained  of  Tio- 
lent  colic,  which  was  relieved  by  pressure  She  had,  also,  cramps  in 
tlie  thighs,  great  languor,  and  numbness  over  the  whole  body,  with 
giddiness.  Tlie  gums  were  lender,  and  had,  apparently,  a  blue  line 
on  their  edge;  there  was  some  salivation,  and  the  breath  was  fonL 
There  were  other  symptoms,  such  as  have  been  before  detailed.  She 
was  relieved  by  treatment  in  a  few  days.  Several  other  eases  of  the 
same  kind,  which  it  is  needless  to  describe,  are  reported.  They  ill 
recovered;  as,  undoubtedly,  it  must  be  admilled  many  c^ses  may  re- 
cover, provided  a  autficJcnt  amount  of  the  poison  pass  throu^  the  ali- 
mentary canal,  without  being  absorbed  into  the  tissues  of  the  body. 

There  seems  to  be  no  agreement  as  to  what  dose  is  the  minimum 
lethal  dose  in  lead  poisoning.  There  have  been  three  recoveries  after 
1  ounce  (31.1  gm.)  of  acetate  of  lead  has  been  taken;  a  Ui^ 
dose  might  be  considered  fatal.  It  should  be  stated,  however,  that, 
in  the  case  of  vomiting  and  diarrhea  following  the  ingestion  of  more 
than  an  ounce  of  the  acetate,  and  a  little  larger  amount  of  the  milder 
salt  of  carbonate  of  lead,  an  uncertain  quantity  of  the  poison  swal- 
lowed may  be  removed,  and  thus  leave  less  of  the  amount  to  be  ab- 
sorbed in  the  system,  the  symptoms  in  the  latter  case  being  lees 
pronounced. 

281.  Treatment. —  In  acute  cases  of  poisoning,  Bodium  auJphate  or 
magnesium  sulphate  diluted  with  a  large  amount  of  water  should  be 
given,  and  then  the  stomach  pump  used  to  pump  out  the  insoluble 
sulphate  of  lead,  into  which  the  snlphafe  of  magnesia  will  convert 
the  less  stable  salt  of  acetate  of  lead;  afterwards  albuminous  drinks 
and  milk,  to  be  followed  by  the  administration  of  opium  to  relieve 
the  pain,  colic,  and  diarrhea,  thus  soothing  the  local  irritation  of  the 
mucous  membrane.  In  subacute  and  chronic  cases,  potassianj 
iodid  diluted  in  water  should  be  given  to  form  an  iodid  of  lead  in  the 
tissues ;  also  the  use  of  hot  baths,  and  electrical  stimulation  of  the 
muscles ;  to  relieve  the  colic,  hypodermic  injections  of  atropin,  and 
also  large  doses  of  olive  oil  and  opium,  should  be  given  internally. 


■  Op.  cit.  p.  348. 
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Lead  salts  are  eliminated  from  the  system  by  the  urine,  the  perspira- 
tion, and  tile  miUc. 

282.  Action. —  Experimente  on  animals  would  seem  to  show  that 
lead  will  increase  peristaltic  action  of  the  intestines,  spasmodic  mus' 
eular  contractions,  and  produce  colic,  sometimes  diarrhea,  and  deatli 
occurring  with  heart  paralysis.  The  nervous  symiitoma  predominate 
after  the  administration  of  several  small  doses  of  the  acetate,  as,  for 
instance,  with  dogs  from  ,2  to  .5  of  a  gram.  These  are  mainly  emaci- 
ation, shivering,  and  paralysis  of  the  hind  legs;  towards  the  end  epi- 
leptiform convulsions,  Mr.  Blyth  had  the  opportunity  of  studying 
the  effects  on  animals,  who  were  grazing  in  a  pasture  on  which  ma- 
nure had  been  spread,  which  was  a  refuse  from  a  plumber's  ynrd, 
and  contained  lead  as  well  as  paint  All  of  the  fifteen  young  cattle 
placed  in  this  field  showed,  in  two  or  three  days,  loss  of  appetite, 
emaciation,  and  diarrhea;  in  two,  blindness  supervened,  the  retina 
presenting  an  appearance  not  unlike  that  seen  in  Bright's  disease ; 
tliree  were  in  a  sort  of  delirium.  Four  of  these  animals  died,  and, 
on  poat-mortem,  presented  a  granular  condition  of  the  kidneys.  In 
other  cases,  to  which  Mr.  Blyth  also  refers,  seven  cows  and  a  bull  died 
from  eating  lead  paint;  symptoms  observed  were  loss  of  appetite,  ob- 
stinate constipation,  suspension  of  rumination,  dry  muffle,  quick 
breathing,  and  coma.  He  observes  that  cattle  have  also  been  poi- 
soned from  eating  grass  which  has  been  splashed  with  the  spray  of 
bullets,  as  in  the  pasture  in  the  vicinity  of  rifle  butts.  Robert  men- 
tions, as  the  action  of  lead  poisoning,  paralysis  of  the  nervous  centers, 
disturbed  alimeutation,  tetanic  contraction  of  intestines,  large 
amount  of  uric  acid  in  kidneys,  atrophy  of  muscles.  After  chronic 
poisoning,  deposit  of  lead  in  many  organs ;  elimination  by  the  glands, 
intestines,  kidneys,  skin,  saliva,  and  milk. 

283.  Po(t-mortem  appearances. —  There  are  few  poisons  productive 
of  so  much  suffering,  and,  wheu  fatal,  of  such  violent  symptoms 
towards  the  close  of  life,  and  yet  leave  in  the  body  such  indistinct 
traces  of  their  action,  as  these.  In  a  case  which  terminated  with  the 
symptoms  of  saturnine  encephalopathia,  viz,,  delirium,  insensibility, 
and  tetanic  convulsions,  Empis  and  Bobinet  found  no  anatomical  al- 
terations of  any  importance.  Lead  was  discovered,  by  incineration, 
in  tlie  brain  and  liver.  Likewise,  in  another  case  examined  by  Dr. 
Hopfgartner,  of  Vienna,  lead  was  found  in  the  same  organs,  but  no 
pathological  alterations,  except  that  one  of  the  lateral  columns  of  the 
spinal  marrow  appeared  to  be  wasted.  In  Dr.  Letheby'a  case,  lead 
was  freely  detected  in  the  contents  of  the  stomach,  in  the  brain,  mus- 
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cles,  liver,  intestines,  blood,  and  in  tlie  serum  of  tlie  cerebral  ventriclei. 
The  stomach  and  intestines  were  pale  and  nearly  empty,  and  llie  Ut- 
ter contracted,  and  in  some  places  invaginated.  Most  generally  i 
microscopical  examination  of  the  muscles  will  reveal  a  deteriorslicm 
of  the  muscular  fibers  and  an  enlargement  of  their  nudeoU. 

In  one  case  a  post-mortem  examination  showed  nothing  particufarlr 
abnormal  about  the  head,  but  the  muscles  of  the  forearm  wereeiuu- 
ined  microscopically,  and  the  extensors  were  found  to  have  undergone 
atrophy  of  the  muscular  fibers,  the  transverse  striaj  being  very  muth 
less  marked  in  these  than  in  the  fiexor  muscles.  The  paralyzed  mm- 
cles  had  also  more  nuclei  than  in  the  normal  extensor  musoles,  the 
fibers  of  the  former  being  also  very  much  narrower. 

There  ia  also  diminished  elasticity  of  the  arterial  walls,  from  physi- 
cal alterations  of  the  inner  linings  of  these  vessels  and  of  their  mus- 
cles; also,  atrophy  of  the  extensor  muscles  of  the  lower  part  of  the 
arm,  and  of  the  nerves  connecting  these  muscles.  Contracted  kidnej 
is  found  filled  with  gritty  urates;  in  the  liver,  spleen,  and  other  simi- 
lar organs  there  is  observed  the  formation  of  vacuoles  and  swelling 
of  the  parenchyma,  and  in  the  brain  an  accumulation  of  serous  fiaiil 
under  its  membrane,  and  under  that  of  the  spinal  cord. 

284.  Detection  and  tests  in  general. —  The  detection  of  lead  anil 
comixiunds  of  lead  is  very  easy,  since  the  tests  for  lead  are  so  chanc- 
teristic.  The  principal  ones  are  the  following;  (1)  All  solid  com- 
pounds of  lead,  if  mixed  with  sodium  bicarbonate  and  heated  upon 
charcoal  with  a  blowpipe,  are  reduced,  and  a  globule  of  metallic  Iciii 
is  left  upon  the  charcoal ;  this  globule  can  be  removed  from  the  char- 
coal and  examined  in  respect  to  its  color,  malleability,  hardness,  etc 
(2)  Solutions  of  lead  compounds,  if  acidulated,  and  aulphureted  hr- 
drogen  passed  through  the  solution,  wiU  yield  a  black  precipitate  of 
sulphid  of  lead,  which  precipitate  is  readily  soluble  in  nitric  acid,  hoi 
is  insoluble  in  hydrochloric  or  acetic  acids.  (3)  If  a  solution  of » 
lead  salt  be  treated  with  a  solution  of  sodium  carbonate,  a  white  pre- 
cipitate (white  lead)  ia  formed,  which  is  soluble  in  nitric  or  aortic 
acids  with  effervescence.  (4)  If  a  solution  of  a  lead  salt  be  treated 
with  dilute  sulphuric  acid,  or  with  a  solution  of  a  sulphate,  such  «> 
sodium  or  magnesium  sulphate,  a  white  precipitate  of  sulphate  of 
lead  will  be  formed,  insoluble  in  nitric  or  hydrochloric  acids,  but  it 
composed  by  hot  alkalies  or  alkaline  carbonates;  hence,  the  value  of 
sulphates  as  antidotes  in  cases  of  poisoning  by  lead  oompounds,  the 
sulphate  of  magnesium  being  the  best  one  for  this  purpose,  on  accouni 
of  its  cathartic  effect,  which  removes  the  sulphates  of  lead  from  ihf 
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itestines  rapidlj,  otherwise  it  would  be  alowly  decomposed  by  the  in- 
leetinal  fluids  and  absorbed;  this  precipitate  of  sulphate  of  lead  is 
^■Ito  soluble  in  a  solution  of  amiaouiuin  acetate.  (5)  If  a  solution  of 
^■liromaie  of  potassium  be  added  to  one  of  a  lead  salt,  a  yellow  precip- 
itate, chromate  of  lead,  chrome  yellow,  will  be  formed  which  is  de- 
oomposed  by  caustic  allialies,  but  is  insoluble  in  nitric  acid;  this  en- 
•blea  us  to  distinguish  it  from  a  similar  precipitate  formed  by  the 
same  reagent  with  soluble  aalta  of  bismuth.  (6)  If  hydrochloric  acid 
or  a  chJorid  be  added  to  a  solution  of  a  lead  compound,  a  white  pre- 
cipitate, chlorid  of  lead,  is  formed,  which  is  quite  soluble  in  boiling 
water,  but  separates  again  on  cooling  in  the  form  of  long  prismatic 
crystals.  (7)  In  the  same  way,  if  hydriodic  acid  or  an  iodid,  like 
iodid  of  potassium,  be  added,  a  yellow  precipitate,  iodid  of  lead,  is 
formed,  which  is  soluble  in  boiling  water,  and  separates  from  it,  on 
eooling,  id  the  form  of  golden-yellow  hexagonal  scales;  free  nitric 
acid  will  prevent  this  reaction.  (8)  If  a  piece  of  zinc  he  introduced 
into  a  solution  of  a  salt  of  lead,  metallic  lead  will  be  deposited  upon 
the  rinc  in  the  form  of  a  black  granular  powder,  which  can  be  melted 
into  a  metallic  globule. 

285.  Separation  from  organic  matter. —  The  method  usually  adopt- 
ed is  that  used  for  the  separation  of  arsenic  from  organic  tissues,  as 
already  described  in  speaking  of  arsenic  The  sulphid  of  lead, 
formed  by  the  sulphurcted  hydrogen  in  that  process,  is  freed  from 
organic  sulphur  compounds  by  the  mixture  of  ammonia  water  and 
sulphid  of  ammonium;  the  black  sulphid,  which  is  left  upon  the  filler 
paper,  is  dissolved  by  nitric  acid,  which  separates  it  from  sulphid  of 
mercury  if  present;  the  solution  of  nitrate  of  lead  thus  formed  shoiJd 
be  evaporated  to  dryness  to  expel  all  excess  of  nitric  acid,  and  the  res- 
idue dissolved  in  water,  to  which  a  few  drops  of  acetic  acid  may  be 
added  if  necessary,  and  this  solution  used  for  performing  the  above 
testa.  If  bismuth  or  copper  compounds  were  present  at  the  same 
time,  the  lead  must  be  separated  from  them  by  precipitating  it  with 
dilute  sulphuric  acid,  washing  the  sulphate  of  lead  thus  formed,  de- 
composing it  with  boiling  sodium  carbonate,  washing  the  lead  car- 
bonate which  results,  dissolving  it  in  acetic  acid,  and  performing  the 
testa  with  this  solution. 

Since  lead,  when  eliminated,  passes  out  with  the  urine,  although 
only  in  small  amount,  the  analysis  of  this  fluid  for  lead  is  very  fre- 
quently necessary  for  the  purpose  of  diagnosis.  About  a  quart  of 
the  fluid  should  be  evaporated  to  dryness,  the  residue  burned  in  a  cru- 
ttle,  until  only  a  white  mass  remains;  this  complete  combustion  of 
Vol.  II.  Mm.  Jum.—il. 
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the  organic  matters  of  the  urine  is  facilitated  by  the  addition  of  pniv 
niter  before  ignition. 

This  white  mass  ie  then  treated  with  concentrated  sulphuric  add 
till  all  the  nitrous  oxid  fumes  are  expelled,  diluted  with  water,  and 
boiled  for  a  few  minutes.  After  it  has  completely  cooled,  strong  tm- 
mouia  water  is  added  cautiously  till  beginning  alkaline  reaction,  and 
then  the  whole  is  made  acid  with  acetic  acid.  The  lead  sulphate  is 
now  in  solution,  and  lead  may  be  precipitated  by  passing  a  slow 
stream  of  hydrogen  sulphid  through  the  solution  for  an  hour  or  two. 
The  precipitate  is  collected  on  a  filter,  washed,  dissolved  in  a  very  lit- 
tle, hot,  dilute  nitric  acid,  and  the  solution  evaporated  to  dryness  in  ■ 
watch  crystal  on  a  water  bath.  The  residue  is  dissolved  in  warm 
\vater  with  the  addition  of  a  drop  of  acetic  acid  if  necessary,  and  to 
the  clear  solution  a  few  cubic  centimeters  of  a  moderately  strong  » 
lution  of  potassium  bichromate  is  added,  and  the  whole  allowed  to 
stand  twelve  to  twenty-four  hours.  The  lead  is  precipitated  as  the 
chromate,  which  may  be  collected  at  the  center  of  a  very  small  filter, 
carefully  washed,  and  a  stream  of  hydrogen  sulphid  passed  directlt 
against  the  precipitate  on  the  filter.  The  lead  chromate  is  coaiei 
with  a  layer  of  lead  sulphid,  and  is  easily  seen  as  a  brown  or  black  ie- 
poait  on  the  white  filter  after  careful  drying. 

SXT.  Salts  op  ooppkb. 

286.  Oceurxence. —  Copper  is  widely  distributed  in  nature,  in  ni- 
tdve  masses  and  its  ores,  and  less  abundantly,  as  an  impuriPr,  in  manj 
minerals  and  soils.  It  is  present  in  minute  quantities  in  many  cere- 
als, herbs,  and  drugs.  It  also  occurs  in  the  ash  after  cremation  of 
the  human  body.  Blyth*'"  estimates  that  it  is  ingested  to  the  extent 
of  about  1  milligram  per  diem.  The  metal  itself  cannot  be  consid- 
ered a  poison,  but  many  of  its  salts  act  as  irritants,  when  taken  into 
the  system  in  large  quantities. 

The  most  common  of  these  salts,  met  with  in  cases  of  poisoning.  »i» 
the  sulphate  (blue  vitriol),  the  subcarbonate,  and  the  subacetite  of 
copper  (verdigris).  Arsenite  of  copper  (Scheele's  green),  and  the 
mixture  of  this  with  the  acetate  of  copper  (Schweinfurt's  green), 
have  been  mentioned  in  connection  with  arsenical  poisoning.  Verdi- 
gris is  formed  in  alloys  of  copper  by  the  combined  action  of  air  laiJ 
dampness,  or  by  the  maceration  of  copper  in  acetic  acid.     It  has  been 

*«"PoiBoiiB!      Thetr    EITecta  uid  De- 
tection, London,  1806,  p.  SIS. 
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made  by  Bllowing  copper  weights  to  soak  in  vinegar.  Verdigris  has 
heoa  used  in  cooking  to  give  to  vegetablea  a  more  brilliant  green  color. 
M.  Dcrheims  has  recorded  a  case  of  poisoning  by  liqueur  d'absinthe 
colored  with  blue  vitriol. 

287.  Propertiei, —  Copper  sulphate,  oonunonlj  known  aa  "blue 
vilriol"  or  "bluestoae,"  occurs  aa  large,  deep  blue  cryatals,  very  freely 
aoluble  in  water,  with  an  acid  reaction  and  metallic  taste,  insoluble 
ID  alcufaoL 

Copper  subaoetate,  usually  called  verdigris,  is  a  mixture  of  copper 
arctaie  and  copjier  oxid,  generally  of  equal  molecular  proportions. 

288.  PreparatiOM.— (U.  S.  P.)  Sulphate  of  copper.  (Br.  P.) 
Kitratfi  of  copper.  Aluminate  of  copper,  "'pierre  divine,"  in  use  in 
France  and  Germany  as  an  e-Ktornal  wash,  which  contains  16  parts 
eaprio  sulphate,  16  parte  potassic  oitrate,  16  parts  alum  with  a  little 
eamphor.  Sulphate  of  copper  (bluestone)  is  the  only  medicinal 
preparation  mentioned  in  the  United  States  Pbarmacopceia.  The 
unofficinal  acetate  of  copper  is  commonly  used  as  an  astringent  injec- 
tion in  medicine.  Verdigris  is  an  impure  acetate  of  copper,  or  a 
mixture  of  acetate  and  hydrate,  and  frequently  contains  impurities 
of  chalk  and  sulphate  of  copper. 

288,  Poiioning  in  general. —  Acute  poisoning  by  salts  of  copper  is 
not  common.      In  Blyth's  table  for  ten  years,  there  were  only  eight 
deaths  from  lliis  cause,  three  of  which  were  suicidal  and  five  aeci- 
4entaL     There  are  no  deatbs  returned,  as  caused  by  copper  salts,  dur- 
ing the  last  twentyfive  years  by  the  Massachusetts  medical  examiners. 
The  reader  will  find  details  of  two  cases  in  the  Appendix  to  this 
ilnme,  one  of  which  is  the  celebrated  case  recorded  by  Maschka,  the 
other  from  the  New  York  Medical  Record,  in  1882,     Copjier  is  uni- 
versally found  in  the  vegetable  kingdom,  and  is  a  constant  constituent 
in  our  daily  food,  containing  therein  0.95  milligram.     It  is  contained 
in  animal  tissues  in  minute  quantities,  about  1  part  in  20,000  to  100,- 
„,  000  parts.     It  is  also  contained  in  aerated  water.     It  is  also  used  in 
B|m?sprved  v^etables  to  produce  an  attractive,  green  color,  forming 
'     phTllocyanale  of  copper  (Tschirch),  which  is  a  derivative  of  ehloro- 
pbyl,  and  allied  to  it  in  composition;  probably,  there  is  also  free  sul- 
phate of  copper  or  its  acetate,  part  of  which  would  be  dissolved  by 
boiling  in  water,  in  the  prepuratimi  of  these  f<3oda  for  the  table.     The 
tue  of  copper  in  these  preserved  vegetables  would  be  an  adulteration 
under  the  British  pure  food  act.     A  number  of  convictions  for  this 
■diUteration  have  occurred  in  England. 

Bakera  sometimes  add  §<ul]ihate  of  copj-er  to  dough,  to  whiten  the 
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bread  and  increase  its  weigbt;  especially  is  this  the  case,  where  an  in- 
ferior or  damaged  flour  is  used,  since  the  sulphate  of  copper  improves 
the  apparent  quality  of  the  bread,  and  helps  the  flour  to  absorb  more 
water.  Hence  it^  more  frequent  use  as  an  admixture  to  flour  made 
from  grain  harveated  after  it  has  become  too  mature.  In  some  nmn- 
tries,  also,  it  is  the  custom  to  steep  the  seed  wheat  in  a  solution  of  sul- 
phate of  copper,  in  order  to  destroy  parasitic  inlets,  or  to  prevent 
the  germination  of  the  eggs  of  those  which  injure  the  grain  after  it 
has  been  sown ;  if  the  grain  is  allowed  to  steep  too  long  in  the  wpper 
solution,  the  seed  absorbs  a  notable  amount  of  copper.  This  risl 
could  be  avoided  by  using,  instead  of  the  sulphate  of  copper  solntion, 
one  which  should  contain  sulphate  of  sodium,  which  is  equally  eSeo- 
tual  in  preventing  the  damage  threatened  to  the  wheat,  and  is  not  in- 
jurious to  animal  life;  for  it  has  sometimes  happened  that  instead 
of  being  planted,  the  seed  has  been  sold  and  manufactured  into  Bout, 
and,  in  consequence,  serious  illness  has  occurred  to  those  who  hare 
eaten  the  bread.  As  above  mentioned,  the  mixture  of  sulphate  of 
copper  with  dough  makes  a  light  bread  out  of  an  inferior  grade  of 
flour.  This  is  a  reprehensible  act,  since  it  introduces  an  irritant 
drug  along  with  natural  food,  and  may  give  rise  to  serious  disturb- 
ances of  the  digestive  functions.  Kuhlmann  has  shown  that  a  mix- 
ture of  1  part  of  sulphate  of  copper  with  70,000  parts  of  damaged 
flour  will  improve  its  bread-making  qualities.  This  amo\int  of  the 
copper  salt  cannot  cause  any  material  disturbance  of  health  to  ihoee 
eating  the  bread ;  but,  unfortunately,  it  has  been  shown  that  baken 
us©  a  much  larger  proportion  than  is  necessary,  and  in  consequence 
have  done  harm  to  their  customers.  One  baker,  in  Germany,  wu 
shown  to  have  used  a  mixture  containing  yjVir  P^rt  of  sulphate  of 
copper  by  weight,  and  in  the  bread  of  another  baker  the  blue  vitrii^ 
crystals  were  easily  distinguished  in  the  bread  sold  to  the  public. 

It  is  seldom  that  these  poisons  are  designedly  administered  with 
homicidal  intentions,  since  their  detection,  both  by  the  color  uod 
taste,  is  too  easy  to  permit  it.  A  husband  attempted  to  poison  his 
wife  by  adding  verdigris  to  a  dish  of  beans.  The  bad  taste  prevenl^d 
her  from  eating  them.  He  buried  the  cooked  mess  in  his  ganiea, 
from  which  it  was  disinterred,  and  then  examined  by  chemists.  The; 
proved  the  certain  presence  of  the  metal-  He  was  condemned  to  hard 
labor  for  life.*'  Cases  of  poisoning  from  these  salts  may,  then,  be 
divided  into  those  in  which  a  large  dose  is  swallowed,  either  by  «cci- 
dent  or  with  a  view  to  suicide,  and  those  which  proceed  from  the  con- 

"  Jour,  de  Chimie,  Chevalier,  1854. 
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lination  of  food  by  unclean  copper  vessels,  or  by  the  salts  of  copper 
as  coloring  matters  for  confectionery,  eta,  the  injurious  quali- 
of  which  will  depend  upon  the  amount  of  contamination.*"  If 
etallic  copper  ia  aubjecl«d  to  the  action  of  water,  acetic  acid  or  vine- 
gar, or  hydrochloric  acid,  it  is  not  affected  by  it  unless  the  fluid  is  in 
contact  with  air  or  oxygen,  so  that  copper  vessels  can  be  used  for  cook- 
ing, if  the  fluid  be  removed  from  the  copper  vessel  while  it  is  hot,  in 
which  case  the  vinegar,  fatty  acids,  or  water  will  have  no  effect  upon 
Uie  copper ;  but  if  the  fluids  be  allowed  to  stand  in  the  copper  vessel 
for  several  hours  when  cold,  air  is  absorbed,  the  copper  is  in  part  oxi- 
dized, dissolved  by  the  acid,  and  impregnates  the  food.  If  metallic 
eopper,  in  a  very  finely  divided  state,  comes  in  contact  with  the  mu- 
oous  membranes,  it  becomes  oxidized  and  absorbed,  and  gives  rise  to 
certain  disagreeable  symptoms.  This  is  the  so-called  professional 
poiaoning,  which  rarely  occurs  in  workers  in  bronze,  where  very  finely 
divided  copper  in  the  form  of  dust  is  inhuled. 

In  a  very  instructive  article  by  Dr.  Houerkopf,'"  it  is  maintained 
diat  sulphate  of  copper  cannot,  in  a  strict  sense,  be  considered  a  poi- 
son. He  refers  to  numerous  cases  in  which  this  medicine  was  taken 
in  large  or  repeated  doses  without  harm,  and  usually  with  benefit, 
and  shows  that  the  greater  number  of  symptoms  ascribed  to  it  are  not 
really  observed. 

'  Salts  of  copper,  even  in  moderate  doses,  produce,  after  they  are 

rccei\'ed  into  the  stomach,  and  sometimes  immediately  after  their  in- 
gestion, disturbances  of  diget-lion,  such  as  pain  at  the  pit  of  the  stom- 
ach, nausea,  vomiting,  and  abdominal,  colicky  pains,  which  are  fol- 
lowed by  diarrhea.  These  effects  occur  principally  after  the  use  of 
the  sulphate,  carbonate,  and  acetate  of  copper. 

It  should  be  remarked,  also,  that  the  irritating  effect  upon  the  rau- 
cous membrane  does  not  hinder  the  absorption  of  the  salts  of  copper, 
for  these  are  found  in  the  urine  and  the  secretions  from  the  lungs."" 
According  to  Miahle,"*  the  salts  of  copper  with  the  organic  acids  are 
more  readily  absorbed  than  those  formed  with  the  stronger  or  inor- 
ganic acids,  since  the  precipitate  produced  by  a  combination  of  the 
tatter  with  the  proteid  substances  in  the  intestines  dissolves  quite 

'     alowly.     It  should  be  observed  that,  as  in  the  case  of  the  lead  salts, 

^H  *M«taI1ie  copper    ii    not    pninonoiia,  '*Dan^rs  and  Flandin. 

^HMOTitlDg  ta  th«  belt  nutharities,  unices  "  Chimip  appliquCr   A   In    Ph;«iolDgie 

HCiuid  ha»  formol  it  into  an   irritating  et  a  la  Therapeutic  ue,  Puris,  1850. 
"p»It  oif  «pp"T. 
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compounds  of  copper  are  not  so  easily  absorbed  into  the  system  wheii 
takon  in  large  as  in  small  doses,  since  the  large  doses  cause  more  locti 
irritation,  and  heniie  are  more  rapidly  eliminated  or  expelleii  by  ll»r 
natural  outlets  of  discharge;  the  small  doses,  per  contra,  being  longer 
retained  in  contact  with  the  internal  surfaces,  are  slowly,  but  man 
surely,  absorbed  into  the  circulation.  Thus,  as  medicines,  these  *alts 
are  prescribed  in  small,  unirritating  doses,  when  the  practitioner 
wishes  to  effect  their  absorption,  and  in  large  doses,  where  he  wishes 
to  evacuate  offending  materials  from  the  primw  via;  %  or  Vi  Efi" 
(0.16  to  0.32  gra.)  is  used  in  the  former,  and  2  to  10  grains  (0.13  to 
0.61  gm.)  in  the  latter  case,  or  for  an  emetic  action. 

Pecholier  and  Saint-Pierre,"^  in  tlieir  observations  of  persons  to.- 
posed  to  the  absorption  of  verdigris,  and,  in  corroboration  of  thoe 
observations,  by  experiments  on  animals,  believe  that  its  slow  absorp- 
tion favors  the  development  of  fat,  and  they  noticed  that  the  women 
in  these  factories  were  free  from  anemia  aud  chlorosis.  This  opinion 
is  at  variance  with  the  older  writers  on  toxicology,  who  have  taugtii 
that  the  alow  absorption  of  the  copper  salts  causes  colicky  pains  ainii- 
lar  to  those  in  lead  poisoning,  as  welt  as  emaciation  and  conslitutional 
disturbances.  It  may  be  said,  however,  that  many  cases  of  so-called 
poisoning  by  copper  salts  have  also  been  simultaneously  subjected  to 
the  absorption  of  metallic  lead,  or  of  arsenic  in  the  form  of  Scbeeic'* 
green  (copper  arsenite)  Schweinfurt's  green,  Paris  green,  vert  de 
Vienne,  etc.,  which  contain  aceto-arsenite  of  cnpjrer.  It  is  bighlf 
probable,  therefore,  that  the  ill  effect  of  tliis  exposure  may  be  due  to 
another  agent  than  copper,  and  one  upon  which  there  is  an  agreement 
as  to  a  definite  poisonous  action. 

The  use  of  copper  utensils  in  the  preparation  of  food  has  occasion- 
ally given  rise  to  serious  consequences,  on  account  of  the  impregni- 
tion  of  the  food  by  some  salt  of  tbia  metal.  If  the  vessels  are  brigbl 
and  clean,  very  little  harm  can  possibly  result  from  this  cauae,  when 
ordinary  articles  of  food  are  boiled  in  ihera,  and  not  allowed  to  re- 
main in  them  after  they  become  cool.  Saline,  acid,  or  oily  matten 
act,  however,  upon  copper  vessels,  and  if  these  are  not  clean,  baring 
been  already  exposed  to  moist  air  and  become  covered  with  the  car 
honate,  the  food  may  lie  impregnated  with  this  poisonous  salt  in  suf 
ficient  quantity  to  produce  alarming  symptoms.  Such  will  be  e.-'pe- 
cially  the  case,  if  articles  of  the  kind  have  been  allowed  to  remain  in 


"  Etude  aur  lllygiftnp  dc  ouvriera 
employes  a  la  Fftbrication  ile  verdet, 
Moiil|>ul]ier  MMiciil,  t.  VIL  ISM,  p.  9T. 
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be  vessels  to  cooL  It  need  hardly  be  stated  that  tinning  the  vesiiels 
u  the  onl^-  certain  mode  of  preventing  auch  effects,  though  here  we 
have  a  further  risk  from  the  fact  that  copper  is  frequently  not  prop- 
erly tinned,  but  is  coated  with  an  alloy  containing  metallic  lead.  In 
the  latter  case,  the  colic  and  poisoning  due  to  lead  may  mislead  the 
mind  of  the  medical  witness  into  the  supposition  that  the  symptoms 
were  due  to  copper,  when  tlie  true  explanation  would  be  that  of  lead 
poiaoning. 

There  can  be  little  doubt,  we  think,  that  the  frequency  of  accidents 
from  this  cause  is  much  exaggerated,  and  that  in  many  cases  the  sud- 
den illness,  which  is  mistaken  for  the  symptoms  of  copper  poisoning, 
kis  rc-ally  due  U>  tlie  unwholesome  nature  of  the  food  eaten,  or  to  other 
causes.  We  are  led  to  this  belief,  not  only  from  a  consideration  of 
the  extremely  small  quantity  of  copper  that  in  most  cases  can  be  dis- 
solved, but  hI;^,  as  before  stated,  from  the  reflection  that  unwholesome 
foi)d  is  capable  of  giving  rise  to  a  set  of  symptoms  very  similar  to 
tluMe  produced  by  copper,  and,  finally,  from  the  fact  that  in  several 
C41908  of  suspected  poisoning  by  copper,  this  metal  coidd  not  be  de-  ^^H 
I     (ecU>tl  by  chemical  analysis  in  portions  of  the  food  used.  ^^H 

^P  Prof.  Langenbeck,  of  Gottingen,  reported  an  instance  of  the  poi-  ^^M 
soning  of  iJiirty-one  persons,  who  had  eaten  a  portion  of  beef  sausage. 
This  sausage  meat  had  been  fried  in  lard,  which  had  stood  for  two 
days  in  a  badly  tinned  copper  vessel,  and  was  said  to  have  become 
grt-eu  in  consequence.  The  poisoning  was,  therefore,  attributed  to 
copper.  Dr.  Paasch,  iu  order  to  estimate  the  amount  which  each 
peraon  in  this  instance  must  have  taken,  makes  the  following  calcula- 
oo.  He  assumes  as  barely  possible  that  1  sc  (1.3  gm.)  of  metallic 
pper  could  have  been  dissolved  by  means  of  the  fatty  acids  existing 
in  the  lard.  This  amount  would  correspond  to  25  grains  of  oxid  of 
■pjier,  57^  grains  of  anhydrous,  or  63  grains  of  crystallized  acetate 
copper.  Supposing  that  the  whole  of  this  had  been  taken  up  by  the 
food  and  entirely  consumed,  each  person  would  have  swallowed  2  gr. 
(.13  gra.)  of  verdigris."  That  so  small  an  amount  should  be  capable 
of  producing  alarming  symptoms  of  poisoning  is  hardly  possible,  when 
we  reflect  how  much  larger  doses  of  this,  and  other  equally  poisonous 
aalU  of  copper,  have  been  given  without  harm  in  medical  practice. 


Ocrbier  is  said  to  have  given  the  subacetate  in  doses  amounting  to  20 
^d  even  30  grains  in  the  twenty-four  hours,  and  Solier  de  la  Romil- 
lais  10  to  12  grains  a  day.'*     The  sulphate  of  copper  is  frequently 


'CMper'a     TlBrt«Ijthrmehrirt.      Jan.        "OnerMtit,   Diot.   des   Sci.   Med.   art. 
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given  in  doses  of  15  gr.  (.1  gm,)  at  a  time,  for  the  purpose  of  proonring 
emesia,  in  narcotic  poisoning.  Richmond  gave  as  much  as  1  Boniple 
of  carbonate  of  copper  daily  to  patients  suffering  with  obstinate,  nen 
ralgic  affections,  and  Key,  for  the  same  purpose,  administered  as 
much  as  ^  ounce  daily,  divided  into  three  doses,  continuing  ihe 
treatment  for  a  fortnight,  with  no  other  result  than  the  cure  of  the 
disease. "  Pereira  says  that  he  administered  6  gr.  (.4  gm.)  of  the  sul- 
phate of  copper  thrice  a  day  for  several  weeks,  in  an  old  dyacntery, 
\vithout  any  other  obvious  effect  than  a  slight  nausea,  and  amelioration 
of  the  disease  for  which  it  was  given.  If  the  syraptoma  arising  from 
the  use  of  unwholesome  food,  such  as  sausages,  old  cheese,  and  the  like, 
be  now  compared  with  those  which  are  ascribed  to  poisoning  by  ropper, 
a  very  great  similarity  will  be  found  between  them."  Dr.  Paascb 
relates  instances  in  which  the  conviction  was  so  strong  that  the  srap- 
toms  of  poisoning  must  Lave  been  due  to  a  salt  of  copper,  that  ■ 
chemical  investigation  of  the  food  was  undertaken,  which  resulted, 
however,  in  the  fact  that  not  a  trace  of  copper  could  be  discovered." 
Dr.  Taylor,  in  his  work  on  poisons,  slates  that  he  was  required  to  ps- 
amine  the  following  case:  "In  an  extensive  poor-law  union,  a  num- 
ber of  the  paupers  had  been  seized  with  diarrhea  and  dysentery,  and 
several  of  them  died.  There  was  no  apparent  cause  for  this  sicknea 
and  mortality ;  and  it  was  suspected  that  the  soup,  which  was  daily 
prepared  in  large  copper  boilers,  might  have  become  impregnated 
with  the  metal,  and  have  given  rise  to  the  symptoms,  although  these 
ivere  scarcely  indicative  of  irritant  poisoning,  I  ascertained  that  the 
copper  vessels  were  cleaned  out  daily,  that  the  soup  was  made  with 
salt  and  other  vegetables,  but  was  poured  into  other  vessels  to  become 
cool."  The  soup,  moreover,  gave  no  trace  of  copper  by  the  iron  to*, 
was  unaffected  by  a  current  of  sulphureted  hydrogen  gas,  and  the  in- 
cinerated residue,  after  evaporation  and  calcining,  gave  no  sign  of  the 
existence  of  copper  with  any  of  the  tests. 

While  these  considerations  throw  doubts  upon  the  frequency  of 
poisoning  by  food  impregnated  with  copper  from  the  use  of  cooking 
utensils  of  this  material,  they  do  not,  of  course,  destroy  the  well-»t- 
tested  fact  of  its  occasional  occurrence.  It  appears  evident,  however, 
that  the  slightest  attention  to  cleanliness  in  the  keeping  of  such  arti- 
cles is  all  that  is  necessary  to  secure  immunity  from  danger. 

The  use  of  verdigris  or  other  salts  of  copper  for  the  coloring  of 
confectionery  or  other  edible  articles  is  manifestly  a  very  pemiciooi 

"Dirt,  de  Med.  art.  Cuivre.  "  Loc.  dt 
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ractice.     A  highly  interesting  case,  in  ivhich  a  whole  family  was 
lisoned,  and  two  of  ita  members  died,  from  the  use  of  vegetables 
JUS  colored,  is  reported  by  Kramer.**     Dr.  Percival  found  a  strung 
ipregnation  of  copper  in  pickled  samphire,  of  which  a  young  lady 
one  morning,  a  considerable  quantity,  and  which  proved  fatal  in 
nine  days.     Dr.  Falconer  once  detected  so  large  a  quantity  in  some 
pickled  cucumbers,  bought  at  a  great  London  grocer's,  that  it  waa  de- 
posited on  a  plate  of  iron,  and  imparted  its  peculiar  taste  and  smell  to 
the  pickles.     It  seems,  indeed,  to  have  been,  at  one  time,  the  custom 
to  make  a  point  of  adulterating  pickles  with  copper;  for,  in  many  old 
eookery  books,  the  cook  is  told  to  make  her  pickles  in  a  copper  pan, 
or  to  put  some  half-pence  among  the  pickles  to  give  them  a  fine  green 
^^ color."     Many  of  Uie  cases  of  poisoning  by  confectionery  are  due  to 
^■the  arscnite  of  copper,  or  Scheele's  green,  which  we  have  treated  of 
Halae where,'"  and  are  more  likely  due  to  arsenical  poisoning. 
^r      Numerous  cases  are  related,  in  which  copper  coins  have  been  swal- 
lowed, with  no  symptoms  of  copper  poisoning  resulting.     On  the 
other  hand,  a  case  is  mentioned  by  Dr.  Jackson,  of  Boston,  in  which 
^_A  lislf-cent,  swallowed  by  a  child,  produced  nausea  and  vomiting;  an- 
^Patfaer,  by  Dr.  Budd  and  others;"  and  another  by  Dr.  Hartshorne,  in 
which  a  boy  five  years  old  died  with  all  the  symptoms  of  poisoning  by 
copper,  just  two  years  after  having  swallowed  a  brass  button.**     A 
curious  case  is  related  by  Deutsch,  of  a  boy  six  years  old,  who  swal- 
lowed a  number  of  small  copper  coins.     His  medical  attendant  pre- 
Kribed  vinegar  and  other  organic  acids  I     In  consequence  of  this 
singular  treatment,  he  was  seized  with  alarming  symptoms,  violent 
eolic,  and  vomiting  and  purging  of  greenish-colored  mucus.     Finally, 
he  was  enabled  to  throw  up  the  coins  by  means  of  an  emetic  of  ipe- 
cacuanha, but  recovered  very  slowly  from  the  effects  of  the  poison.*' 
A  curious  question  might  well  arise  in  such  a  case  as  this.     Metallic 
copper  is  usually  acknowledged  not  to  be  poisonous;  the  poisonous 
■alt,  vit.,  verdigris,  was  here  formed  in  the  stomach  by  the  admiuia- 
tration  of  vinegar.     Query:   Was  the  poison  administered  i 

There  have  been  occasional  periods  of  excitement  among  toxicolo- 
gists  and  physiological  chemists  as  to  whether  copper  is  a  natural  con- 
stituent of  the  body.  Frey**  states  that  "copper  has  been  noticed  in 
the  blood,  bile,  and  biliary  calculi  of  man.     It  is  excreted  by  the 
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liver."  Tardieu  alao  discuasea  the  queation.  MM,  Bergeron  id<I 
L'Hote'*  record  an  examination  to  show  that  in  all  probability  ao 
copper  ia  present  in  the  tiasuea  of  the  body  iinleaa  accidentally  intiw- 
duced.  They  were  induced  to  conduct  iheir  experiments,  on  acconnt 
of  the  poiaoning  of  t^vo  women  at  St  Denia,  by  Moreau,  by  means  ol 
copper,  the  presence  of  which  was  not  discovered  until  revealed  by 
chemical  analysis,  corrosive  sublimate  having  been  the  suspected  p^i' 
son.  It  is  probably  a  fallacy  to  anppoae  that  copper  is  a  normal  con- 
stituent of  the  body,  and  with  this  explanation  it  may  be  stated  thit 
Orfila  has  detected  traces  of  copper  in  the  bodies  of  animals  not  poi- 
soned by  any  of  ita  preparations,  and  Wackenroder  has  obtained  il 
from  human  blood.  It  has  also  been  found  in  coffee,  wheat,  anij 
flour,  by  M.  Surzcau  and  others.** 

According  to  the  calculationLS  of  Sarzean,  a  man  would  inlroduoi< 
into  his  system  by  ordinary  aJinienta  0.44  gm.  (6.9  gr.)  of  metaUic 
copper  in  the  course  of  fifty  years,  not  allowing  that  any  of  ilie  mttol 
is  eliminated  by  the  emunctories.  "Though  the  results  announoedbv 
chemists,  and  the  narration  even  of  their  experiments,  were  of  snob  ■ 
character  aa  not  to  be  accepted  without  discussion,  they  were  still  al' 
lowed  entrance  upon  the  rolls  of  science,  and  for  several  years  it  wis 
found  eoaier  to  accept,  rather  than  to  verify,  them.  This  tendetwj 
soon  became  general.  Along  with  copper  were  ranged  normal  »^ 
senic,  normal  lead,  normal  manganese,  etc.  The  reactionary  move- 
ment, however,  was  not  long  in  asserting,  through  the  results  of  w- 
eral  chemists  who  found  by  careful  experiments,  putting  out  of  iheiT 
way  possible  source  of  error,  that  the  animal  system  did  not  niiu- 
rally  contain  these  poisonous  products.  M.  Roussin  records  an  espt'ri- 
ment  upon  the  body  of  a  soldier,  killed  suddenly  by  a  fall  from  (lit 
barracks  in  Algeria,  where  he  endeavored  to  determine  the  presenw 
of  normal  copper  in  the  organs  and  other  tissue,  with  negative  k- 
sults."T 

MM.  Bergeron  and  L'Hote"  examined  the  liver  and  kidneys  of 
fourteen  bodies,  and  found  traces  of  copper  in  all  of  them ;  in  these 
analyses  every  precaution  was  taken  to  prevent  the  accidental  iclro- 
duction  of  copper  during  the  analyses.  These  authors  conclude  thai 
copper  is  always  present  in  the  liver  and  kidneys,  and  that  the  amount 
never  exceeds  2'/4  or  3  milligrams  in  the  liver,  unleas  copper  earn- 
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ids  have  been  taken  as  medicine,  and  rarely  reaches  the  amount 
<rf  2  milligrains.     MM.  Boiimeville  and  Yvon  found  in  the  liver  of 
an  epileptic,"  who  haJ  taken  during  life  43  grams  of  ammonio-aut- 
phatc  of  copper  as  a  medicine,  0.295  gram  of  copper,  which  corre- 
spond!) to  1.166  grams  of  sulphate  of  copper,  although  the  patient  had 
tllfc«i  none  of  the  copper  medicine  for  three  months  before  death. 
These  gentlemen  made  the  analyses  of  the  organs  of  the  two  females 
in  the  "Moreau"  poisoning  case,  and  found  in  the  liver  an  amount  of 
eopper  corresponding  to  0.119  gram  of  sulphate  of  copper  in  one  ease, 
mnd  to  0.084  gram  in  tiie  other.     They  stated,  therefore,  that,  sinoe 
so  large  an  amount  of  copper  waa  found,  and  because  the  symptoms 
were  not  inconsistent  with  acute  copper  poisoning,  and  a  careful  post- 
mortem examination  failed  to  reveal  a  natural  ciiuse  for  death,  a  coui- 
pound  of  copper  must  have  been  the  cause  of  death.     L.  M.  V.  Gal- 
ippe'"  takes   exception    to    the   above    eoncluaions  of  Bergeron  and 
L'llote,  and  con.^iders  that  an  expert  has  no  right  to  state  that  death 
has  be^n  produced  by  copper  poisoning,  when  such  small  amounts  as 
Umi  «bi)vc  are  found,  since  much  larger  quantities  have  been  detected 
rases  in  which  death  has  been  due  to  natural  causes.     Yvon  found 
the  lirer  of  another  person,  who  had  been  treated  during  life  with 
compounds,  0.236  gram  of  metallic  copper;  Kabutcuu  found 
689   gram;   and   Galippe    found   0.310   gram,    0.220   gram,    and 
Ll20  gram  of  motallie  copper  in  different  eases,     From  experiments 
upon  animals  and  men,  Galippe  concludes  that  (1)  except  in  cases 
of  suicide,  acute  poisoning  by  compounds  of  copper  ought  not  to  be 
possible,  both  on  account  of  the  horrible  taste  which  these  compounds 
have,  and  on  account  of  their  emetic  property,  which  causes  the  exjuil- 
MOD  of  the  poison;  and  (2)  poisoning  of  a  mild  grade  is  impossible, 
oincc,  acciirding  to  his  experiments  upon  animals,  when  small  doses 
ape  given,  tolerance  of  the  system  for  the  copper  compound  is  estab- 
lished without  any  injurious  influence  upon  the  health,     (see  5  295.) 
280.  Effects   on    workmen    in    factories    where    copper   is    used, — 
Deeayure"  relates  that  the  workmen,  exposed  to  the  manufacture  of 
<yipper,  after  a  certain  time  show  symptoms  of  nausea,  vomiting, 
stomachal  diBturbance,  diarrhea,  oppression,  and  ferer,  as  well  as  iu- 
tfistioal   distress,   meteorism,   and   habitual   constipation.     Perron'* 
Ids,  in  addition  to  the  above  efFeets,  that  these  successive  morbid 
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— empetiMBj  in  Utose  whoae  tanpiTUDent  and  coostitutioQal  tendei 
CM*  «ie  towards  this  disease.  Aj  a  mk,  however,  in  cases  of  copper 
pmontng,  no  leekm  of  the  lon^  can  be  <leteete<l  to  acoount  for  the 
eoogfa  and  ni^t  smts  from  Thich  these  pstiects  suffer.  In  o\ir 
opinion  the^  sTrnptoms  and  dangers  are  more  likely  to  be  caused  k 
the  presence  of  fine,  metallie  dim  in  the  respired  air,  than  to  any  poi- 
son caused  br  tbe  absorption  of  metallic  copper  into  the  circuktioo. 
A  similar  example  ts  offered  of  the  fine  particles  of  diamond  powder, 
oorondora,  tTon,  and  other  similar  substances,  which  irritate  the  pul- 
monary and  the  gastric  maoons  membrane.  A  consultation  and  studv 
of  confli^ing  authorities  led  Maisonnenve'*  to  express  the  following 
condnsims  in  reference  to  the  so^^alled  "copper  colics" : — 

"1.  Work  and  manipalation  of  cold,  metallic  copper  are  ihikjcii- 
ona;  but  in  voricshops,  where  the  metallic  particles  of  oiid  or  salu  of 
copper  abound  in  the  air,  the  inhabitants  may  receive  this  irritating 
dnst  into  tbe  air  passages,  and  cause  oppression  and  very  intense 
dyspnea  (asthma!)  with  bronchial  and  laryngeal  spasms. 

"2.  Copper  colic  exists,  though  it  is  denied  by  some  authorities; 
it  is,  however,  of  short  duration  and  of  very  slight  consequence." 

itaisonneuve  describes  this  colic  as  characterized  by  a  painful  sen- 
sation, having  its  location  at  the  pit  of  the  stomach  or  at  the  navel,  and 
extending  over  Uie  region  of  the  transverse  colon,  being  increased  br 
preasore;  it  causes  nausea  and  vomiting,  and  rarely  diarrhea.  Thes) 
symptoms  have  a  very  short  duration,  and  the  workmen  never  a«lt 
for  medical  relief,  but  treat  themselves  by  drinking  milk  in  Istge 
amount.  From  ibis  last-named,  successful  means  of  treatment,  one 
is  led  to  the  conviction  that  the  so-called  colics  are  caused  by  local 
irritation  from  the  presence  of  a  mechanical  irritant,  because  the  ef- 
fects of  this  irritation  are  so  readily  allayed  by  the  reception  of  »n 
nnirritating  substance,  such  as  milk  would  seem  to  be. 

It  will  be  seen  by  comparison  with  the  description  of  lead  colic, 
that  the  colic  caused  by  copper  is  very  different     A  purple  line  al*> 
appears  at  the  junction  of  the  teeth  and  gums,  at  the  same  placsi. 
the  blue  line  of  lead  poisoning,  and  due  to  the  same  cause,  m., 
formation  of  the  aulphid  of  the  metal. 

As  has  been  previously  mentioned,  when  death  is  caused  by  the  poi- 
sonous, or  rather  irritating,  action  of  sulphate  or  other  salt  of  copper, 
it  follows  the  ingestion  of  a  large  amount  of  tbe  agent,  and  in  this 


MIC, 

il*> 


■  Hypifne  pt  pnthologii-  profesBionplIea  i  ouvripr*     en     ciiivre.     Arch,     de    MW. 
dM    ouvrieri    dee   araenaux     marilimej.  I  Navale,  186G,  p.  25. 


I 


m  SALTS  OF  COPPER.  [|  290 

case  the  evidence  of  irritation  or  inflammation,  as  well  as  the  amount 
of  copper  in  the  primse  vite,  must  be  large  in  extent  or  amount.  The 
fact  must  not  be  overlooked  that  sulphate  of  copper  is  often  used  as 
an  emetic  in  cases  of  suspected  poisoning, 

291.  Symptoma  of  acute  poisoning. —  The  Byroptoms  of  acute  poi- 
soning from  copper  salta  come  on  very  soon  after  the  ingestion  of  the 
poisou.  There  are  violent  headache,  vomiting  and  purging,  severe 
eoliekj  pnins,  eructations,  salivation,  cramps  in  the  limbs,  and  fi- 
nally, convulsions  and  insensibility.  The  vomitus,  after  large  doses, 
has  a  green  color,  and  is  colored  azure-blue  by  aninionia  water.  The 
diarrhea  is  usually  like  that  of  dysentery.  Sometimes  jaundice  is 
observed.  In  a  caae  related  by  Dr.  Percival,  2  dr.  (7.8  gm.)  of  sul- 
phate of  copper  produced  fatal  convulsions.  In  another,  where  the 
same  salt  was  swallowed,  there  were  no  convulsions.  The  child,  which 
was  sixteen  months  old,  died  in  four  hours.'*  Those  cases  which  have 
terminated  fatally  have  lasted  a  variable  period.  Thus,  in  one  re- 
ported by  Pyl,  a  woman,  who  swallowed  2  ounces  of  verdigris,  died  in 
three  days;  in  another,  by  Neumann,  %  ounce  destroyed  life  io  sixty 
hours;  and  in  another,  in  which  1  ounce  of  blue  vitriol  was  taken, 
death  ensued  within  twelve  hours.''  In  moat  eases,  however,  of  poi- 
soning with  these  salts,  the  patient  has  recovered,  when  timoly  and 
efficient  means  have  been  used. 

In  those  cases  in  which  the  poison  has  been  conveyed  accidentally, 
through  articles  of  food,  into  the  system,  the  symptoma  have  been 
the  same  as  those  mentioned,  although  they  have  usually  not  come  on 
until  a  few  hours  afterwards.  They  are  thus  described  by  Orfila; 
'*An  acrid,  stj-ptic,  coppery  taste  in  the  mouth ;  parched  and  dry 
tongue;  a  sense  of  strangulation  in  the  throat;  coppery  eructations; 
continual  spitting;  nausea;  copious  vomiting,  or  vain  efforts  to 
vomit;  shooting  pains  in  the  stomach,  which  are  often  very  severe; 
horrible  gripes;  very  frequent  alvine  evacuations,  sometimes  bloody 
and  blackish,  with  tenesmus  and  debility;  the  abdomen  inflated  and 
painful ;  the  pulse  small,  irregular,  tense,  and  frequent ;  syncope,  heat 
of  akin,  ardent  thirst,  difficulty  in  breathing,  anxiety  in  region  of  the 
pra?cordia,  cold  sweats,  scanty  urine,  violent  headache,  vertigo,  faint- 
□ess,  weakness  of  the  limbs,  cramps  of  tlie  legs,  and  convulsions." 
Such  are  the  symptoms  which,  it  is  said,  are  produced  by  tlie  inges- 
tion of  articles  of  food  contaminated  with  copper  salts.  Mow  far 
they  are  really  due  to  this  cause  wo  shall  presently  inquire. 

Kobcrt  presents  in  brief  the  following  symptoms  of  acute  poisou- 
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ing  by  copper  8alt«:  "Green  scabs  in  moutb,  green  vomit,  disafree- 
able  metallic  taste,  salivation,  sensitive  and  inflated  abdomen,  brom- 
isli-red  diarrhea,  gmall  pulse,  cold  skin,  icterus  (jaundice),  parei^isof 
liiiiba,  and  collapse,"  The  symptoms  of  poisoning  by  a  copper  alt 
usually  appear  ten  minutes  after  its  ingestion. 

292.  lethal  dose. —  Tbree  ounces  (about  93  gm.)  of  the  acetate  of 
(Mjpper,  and  a  little  more  of  the  eulphale,  may  be  considered  a  faul 
dose. 

293.  Treatment. —  Administration  of  a  solution  of  ferrocyunid  rf 
potash,  followed  by  washing  of  the  stomach,  as  this  will  produce  u 
insoluble  copper  ferrocyanid;  albuminous  drinks,  milk  or  white  of 
L'gg  mixed  with  water,  oxid  of  magnesia;  later  on,  hot  or  Turkish 
baths  and  electricity,  the  latter  for  stimulating  the  muscular  on* 
tractions, 

294.  Action. —  On  animals.  Bernatzic'"  likens  the  poisonooi 
properties  of  copper  salts  to  those  of  zinc  and  silver;  silver, 
copper,  and  zinc  are  allied  much  in  their  action  to  each  otW, 
yet  copper,  a  little  more  poisonous  than  the  other  two,  if  taken 
in  sufficiently  large  quantities,  will  interfere  with  the  functional  l^ 
tivities  of  the  muscular  and  nervous  systems.  In  consequence  of  thii 
interference,  development  of  cell  growth  is  prevented,  and  the  nnm- 
ber  of  the  red  corpuscles  is  diminished,  which  will  prevent  the  nutri- 
tion of  the  tissues  (metabolism),  resulting  in  cachexia.  These  salts  do 
not,  therefore,  cause  serious  changes  of  the  tissues,  or  permaneot 
disturbances,  nor  do  fatal  effects  follow  their  ingestion,  as  after  oder 
poisonous  metals,  such  as  lead,  mercury,  arsenic,  antimony,  and  phos- 
phorus ;  for,  on  intermission  of  the  administration  of  the  copper  poi- 
sons, the  injurious  effects  cease,  and  the  functions  again  beconie 
normal. 

The  effects  on  man  are  very  similar  to  those  on  animals.  The 
green  vomited  matters  may  be  distinguished  from  bile  by  the  addi- 
tion of  ammonia,  which  changes  the  green  into  a  blue  color. 

296.  Chronic  poitoning. —  The  chronic  poisoning  by  salts  of  copper 
is  a  matter  of  dispute.  Experiments  would  throw  doubt  upon  the 
production  of  chronic  poisoning  from  the  repeated,  small  doses  taken 
for  a  long  time ;  apparently,  the  authorities,  supporting  the  theory  of 
chronic  poisoning  by  copper,  have  confused  the  evidence  of  poisooin^ 
with  the  symptoms  which  are  usually  classed  as  following  the  admin- 
istration of  other  metals  which  are  adulteratione  of  the  copper,  such, 
for  instance,  as  arsenic  and  lead.     Sheep  have  been  fed  with  vines 
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which  have  been  treated  with  copper  sulphate;  oxen  and  pigs  have 
been  fed  on  grass  treated  with  a  3  per  cent  solution  of  copper  sul- 
pfaate,  without  in  the  least  suffering  any  disturbance  of  their  health. 
Maeh^'  has  fed  cows  with  green  fodder  containing  as  much  as  200 
milligrams  of  copper  sulphate,  for  long  periods  of  time,  and  without 
diBcovcritig  the  slightest  injurious  action.  It  is  the  opinion  of  the 
latest  and  best  authorities  that  there  is  no  chronic  poisoning  among 
men  or  animals  from  the  administratiou  of  continuous,  small  doses  of 
copper  salts  mixed  with  their  food;  the  liver,  kidneys,  and  other  or- 
gans excreting  the  copper  by  means  of  the  bile  and  the  urine,  and 
thus  preventing  the  accumulation  of  a  sufficient  amount  of  the  poison 
to  interfere  with  normal  condition.  This  theory  is  still  further  sup- 
ported from  the  fact  that  the  kidneys  and  liver  do  not  appear  t*i  losi- 
thoir  functions  when  these  organs  are  normal.  If,  however,  these 
or:gan8  are  in  an  abnormal  stale,  and  the  excretion  of  copper  is  thus 
prevented,  injuries  to  the  general  health  may  follow.  Even  Robert, 
who  gives  the  symptoms  of  chronic  poisoning  as  a  pale  green  appear- 
ance on  the  gums,  copper  edge  on  the  teeth,  copper  colic,  catarr<j:il  in- 
flsimnation  of  the  stomach  and  intestines,  marasmus,  and  a  question- 
able copper  paralysis,  apparently,  would  incline  to  the  belief  thai, 
these  last  derangements  of  the  nervous  system  may  be  due  to  impuri- 
ties such  as  arsenic  and  lead. 

286.  Biagnoiii. — Kobert  gives  the  following  aa  a  diagnostic  sign 
of  poisoning  by  copper  salts:  The  green  discoloration  of  hair,  a 
peculiar  muddy  complexion  of  tlie  skin,  and  cachexia,  the  last  being 
■lao  a  diagnostic  symptom  of  lead  poisoning. 

t2e7.  Poit-mortem  appearances. —  The  mucous  membrane  of  the 
inach  and  intestines  is  inflamed  and  thickened,  in  some  places 
pfxled,  and,  in  a  case  quoted  by  Orfila,  the  small  intestine  was  per- 
forated. If  the  patient  has  not  survived  long,  the  mucus  of  the  in- 
testines will  be  found  tinged  of  a  green  color.  The  digestive  tube  is 
geuerally  distended  by  an  enormous  quantity  of  gas,  and  the  mucous 
momhrane  of  the  alimentary  canal  is  oft«n  red  and  inEamed,  aome- 
times  throughout  its  whole  extent;  at  other  times  some  ecchymoses 
distributed  in  the  submucous  cellular  tissue  are  noticed,  and  also  ul- 
cerations and  gangrenous  patches.  But  the  most  important  and  re- 
markable appearance  is  the  predominance  of  inflammatory  lesions 
over  blood  extrava.sations,  in  fact  a  true  catarrhal  inflammation  such 
as  might  be  caused  by  any  mechanical  irritant.     These  latter  rarely 
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occur,  and  ara  met  with  in  exceptional  cases,  under  Hie  serooscoaHf 
the  intestines,  lunga,  and  heart.     (Tardieu.) 

No  other  changes  worthy  of  note  have  been  observed.  A  fatal 
is  reported  by  Mr.  Cockburn,'^  in  a  woman  who  ewallowed  3  or 
drams  of  sulphate  of  iron  with  7  of  sulphate  of  copper.  The  aymp- 
toma  were  such  as  described  above,  and  death  took  place  in  about 
twenty-four  hours.  Yet  there  was  no  disorganization  whatever  of 
the  mucous  coat  of  the  stomach  and  intestines.  We  must  admit  thil 
fatal  poisoning  from  copper  is  so  rare  an  occurrence, — especially  a 
itfl  chronic  form,^that,  in  the  older  cases  of  record,  there  is  coiiiid- 
erable  doubt  whether  the  copper  ingested  by  the  victim  was  not  adul- 
terated by  imperfect  smelting  with  arsenic  and  lead;  consequentlj, 
the  post-mortem  appearances,  which  are  attributed  by  writers  on  tox- 
icology, confuse  the  effects  produced  by  copper  with  those  of  arsenic 
and  lead.  In  the  early  edition  of  this  work  on  poisons  we  stated  Uml 
Dr.  Taylor'"*  described  chronic  poisoning  by  copper,  in  which,  some- 
times, the  patients  die  from  fever  and  exliaustJon.*"  Again,  many  of 
the  cases  of  copper  poisoning,  reported  in  earlier  works  on  toxicolugv, 
contain  records  of  cases  of  poisoning,  from  Scheele's  green,  Schvei 
furt's  green,  as  well  as  cupric  sulphate  and  verdigris,  the  first  two 
ing  compounds,  respectively,  of  arsenic  Consequently,  some  of  ll» 
sjniiptoms  and  post-mortem  appearances  described  by  writers  cloaeW 
simulate  the  effects  of  copper,  with  those  of  lead  and  arsenic  and 
(.^hromate  salts. 

298.  Chemical  examination. —  The  testa  for  copper  are  quite  deli- 
cate, and  there  is  usually  no  ditHculty  in  detecting  it,  when  present  in 
very  small  amoimta.  The  principal  tests  for  copper  compounds  ue 
the  following:  1.  The  color  of  copper  salts  is  either  green  or  blue, 
and  metallic  copper  has  a  peculiar  odor,  which  can  be  perceived  by 
rubbing  the  moistened  finger  upon  a  copper  coin.  2.  If  nitric  acid 
be  added  to  metallic  copper,  it  readily  dissolves  it,  and  reddish  vapoii 
are  evolved,  which  can  be  easily  perceived  by  looking  down  into  tlu 
vessel  in  which  the  test  is  performed.  3.  A  solution  of  potassium  hj- 
drate  produces  a  bluish-green  precipitate  of  the  hydrate  of  copper, 
which  is  soluble  in  ammonia  water,  and  in  some  organic  fluids,  sacb 
us  glycerin  and  tartaric  acid.  4.  Ammonia  water,  if  added  to  a  so- 
lution of  a  salt  of  copper,  gives,  at  first,  a  precipitate  of  the  hydri 
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nr  SALTS  OF  COPPER;  CHEMICAL  TESTS.  [J  2BS 

of  copper;  but  if  an  excess  of  the  ammonia  is  added,  the  hydrate  is 
redissolved,  and  an  azure-blue  solution  reaultB.  5.  A  current  of  sul- 
phureted  hydrogen  passed  throiigh  a  solution  of  a  salt  of  copper,  pro- 
duces a  brownish -black  precipitate  of  the  aulphid  of  copper,  which 
is  readily  soluble  In  nitric  acid.  6.  A  solution  of  ferrocyanid  of  po- 
tassium added  to  a  solution  of  a  salt  of  copper,  produces  a  reddish- 
brown  precipitate  of  the  ferrocyanid  of  copper,  which  is  insoluble  in 
hydrochloric  acid,  7.  A  piece  of  metallic  iron  introduced  into  a 
soluldon  of  a  salt  of  copper  which  has  been  acidulated  with 
hydrochloric  acid,  becomes  coated  with  a  deposit  of  metallic  copper, 
which  can  readily  be  recognized  by  its  color  and  physical  properties. 
A  steel  needle  or  a  knife  blade  is  usually  the  most  convenient  form  of 
polished  iron  to  use,  and  this  deposit  of  copper  upon  the  steel  should 
always,  in  legal  cases,  be  taken  to  court  as  ono  of  the  corpora  delicti, 
since  the  jury  can  easily  recognize  metallic  copper.  8.  The  electrolytic 
test,  like  the  foregoing,  has  for  ita  object  the  separation  of  metal- 
lic copper  from  its  solutions.  It  is  performed  by  placing  the  solu- 
tion in  a  platinum  vessel,  connecting  this  with  the  cathode  of  a  gal- 
vanic battery,  acidulating  the  solution  with  hydrochloric  acid,  and 
immersing  in  this  solution  a  bit  of  platinum  wire,  to  serve  as  the 
anode.  This  wire  must  be  carefully  protected  from  touching  the 
platinum  dish.  In  twelve  to  twenty-four  hours  all  the  copper  will 
be  deposited  upon  the  inside  of  the  dish.  The  dish  is  washed,  dried 
as  quickly  as  possible  with  alcohol  and  ether,  and  weighed.  The  gain 
in  weight,  of  course,  is  the  weight  of  the  copper  in  the  solution  tested. 
The  copper  can  then  be  recognized  by  its  physical  properties,  color, 
etc.,  and  by  dissolving  it  in  nitric  acid. 

299.  Separation  from  organic  mixtures. —  The  organic  matter  must 
first  be  destroyed,  either  by  the  method  described  for  the  isolation  of 
arsenic,  or  by  burning  up  the  organic  matter  in  a  crucible,  after  the 
addition  of  pure  saltpeter.  After  precipitation  of  the  sulphid  of 
copper  by  sulphurefed  hydrogen,  the  precipitate  should  be  dissolved 
in  uitric  acid,  the  resulting  solution  evaporated  to  dryness  upon  a 
water  bath,  the  residue  of  nitrate  of  copper  dissolved  in  water,  after 
the  addition  of  a  drop  or  two  of  hydrochloric  acid  if  necessary,  and 
this  solution  tested  by  the  special  tests  given  above. 

XXIL  Oheomateb. 

300.  In  general. —  Chromic  anhydrid  and  three  of  the  salts  of  its 
hypothetical  acid,  HiCrO,,  the  normal  chromate  and  bichromate  of 
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petaMBB,  asd  Aecbonale  of  lead,  are  the  chief  sonrv^s  of  chromiW 

poi—iins 

dmmic  anliTdnd,  CiO^  oftec  unproperly  called  chromic  add,  ii 
the  anhjdnd  of  a  hjpotbetieal  add,  HjCtO,,  which  forms  salte  of  ^ 
tfpe  formula  XjCrO,.  It  ooenrs  in  large  saffroD-colored  or  crimsoii 
prisnadc  needles,  is  deliqaescest,  freelv  soluble  in  water  with  an  loid 
reaction,  and  mav  then  be  oonsideicd  as  a  solatiott  of  chromic  add. 
It  is  produced  hj  the  acticoi  of  solphuric  acid  npon  pota^oiD 
Inchromate. 

Potaasiiun  chrcmabe.  KjCrO,,  forms  lai^,  yellow,  rhombic  ays- 
stals,  Bohible  in  water.  It  ta  used  in  the  manufacture  of  lead  eb» 
tnatt^  which  is  extensiTieW  used  under  the  name  of  "chpome  yellow" 
as  a  jdlow  pigment  in  dyeing. 

FotsssJum  bicbn>matc,  KjCrjO^,  is  an  orange-red,  crystalline  bodj, 
aolnble  in  water,  with  a  bitter,  metallic  taste,  insolnble  in  al<»hoL  It 
is  osed  quite  commonly  in  dyeing,  in  stains  for  furniture,  and  u  in 
ingredient  of  several  '*batterT  flaida."  It  is  also  used  in  the  mino- 
facture  of  other  chromates,  and  in  medicine  as  an  escharotic. 

Lead  chromate,  PbCrO^  known  as  "chrome  yellow,"  is  largely  iwed 
as  a  pigment  in  dyeing,  and  also  as  an  artificial,  ooloring  agent  for 
confectionery  and  varioas  food  stuffs.  It  is  insoluble  in  water  and 
dilute  acids,  but  soluble  in  strong  alkalies. 

The  neutral  chromate  of  potash,  the  bichromate  of  potash,  and  die 
chromate  of  lead  are  the  only  salts  of  chromium  of  importance  in  toi- 
ico1<^y.  The  chromic  acid  has  produced  one  death,  as  reported  by  Mi. 
BIyth  in  his  table  of  ten  years  of  mortality,  and  four  am- 
dental  deaths  from  bichromate  of  potash.  Falck  has  found,  in 
medical  literature,  ten  accidental  deaths  from  the  bichromate  salt,  sii 
suicidal,  and  one  in  which  it  was  used  as  an  abortifacient.  In  the 
process  of  manufacturing  bichromate  of  potash,  workmen  hare  suf- 
fered from  what  Sir  B.  W.  Richardson  describes  under  the  name  of 
"Bichromate  Disease."  This  is  caused  by  the  inspiration  of  parti- 
cles through  the  nose  or  month,  which  produces  a  bitter  and  disagree- 
able taste  with  an  increase  of  salivation,  the  saliva  thus  elimioating 
the  poison ;  if  the  mouth  is  closed  and  the  inspiration  is  tbrY>ugfa  the 
nose,  the  nasal  septum  becomes  inflamed,  gets  thin,  and  finally  ulcer- 
ates, and  may  be  wholly  destroyed.  The  bichromate  also  causes  pain- 
ful skin  affections  and  persistent  ulcerations,  which  the  workmen  call 
"chrome-holes;"  if  the  skin  is  unbroken,  the  local  effect  is  alight,  if 
at  all.  When,  in  dye  factories,  the  salt  gets  into  a  wound  or  crack 
in  the  leg  of  a  horse,  ulceration  is  produced,  and  these  horses  may  lose 
their  hoofs. 


CHROMIC  ACID.     POTARSUM  BICHROMATE.  [§  301 

301.  Chromic  acid. —  Cbromic  acid  (chromic  anhydrid),  wboso 
orIt  tiw  iu  medicine  is  as  an  external  caustic,  has  been  swallowed  ac- 
cid^-uially,  in  the  case  reported  by  Tisne.*'  In  this  case  a  dentist 
«p)iliei)  it  to  a  fnngous  growth  in  the  mouth,  which  was  followed  by 

bumtog  taste  in  the  throat,  pain  in  the  neck,  a  persistent  vertigo 
rith  the  vomiting  of  a  ropy-green  fluid,  and,  finally,  hy  great  pros- 
ratiun.  The  patient  recovered,  though  chromium  was  found  in  his 
■rioe  In  another  case  reported  by  White,*'  the  application  of  a 
[tlulion  of  50  grains  in  ^/^  ounce  of  wafer,  to  the  external  genitals, 
jr  the  removal  of  papillary  vegetations,  was  followed  hy  poisonous 
rmptoms,  from  which  the  woman  died  in  twenty-seven  hours.  The 
eye  and  the  liver  were  found  congested,  and  chemical  tests  showed 
presence  of  chromium  in  their  tissues.  Blyth  refers  to  a  case  of 
poisoning  by  the  chroniate  of  potash  (Mas^-hka),  in  which  a  woman, 
*ged  twemy-five,  committed  suicide  by  swallowing  a  piece  of  chro- 
tn«ie  of  potash  {estimated  to  weigh  6  gm.),  with  symptoms  of  vomit- 
ing, diarrhea,  pain  in  the  stomach,  rapid  collapse,  and,  finally,  death 
fourtren  hours  later.  In  another  case  recorded  by  MncNiven,*"  a 
man  swallowed  a  lump  of  potassium  bichromate  estimated  to  weigh  2 
dniniB  (7.7  gm.).  He  recovered  after  the  following  symptoms  which 
began  in  fifteen  mimitesr  Lightness  in  the  head;  sensation  of  great 
beat  in  the  body,  followed  by  cold  sweat ;  vomiting  in  twenty  minutes, 
pain  in  the  stomach,  giddiness,  specks  before  the  eyes,  insatiable 
thirst,  and  loss  of  power  over  the  legs.  On  admission  to  the  hospital 
two  hours  after  swallowing  the  poison,  his  pupils  were  dilated,  the 
fare  was  pale  and  cold,  and  the  pulse  feeble ;  he  suffered  from  intense 
rpiga-tric  pains  and  a  feeling  of  depression,  and  there  was  somt; 
■stupor.  The  stomach  was  emptied  hy  emetics  and  the  stomach  pump, 
thv  patient  was  given  tepid  emollient  drinks,  subcutaneous  doses  of 
Biiljvhuric  ether  Ix-ing  ndminj.stered. 

302.  Bichromate  of  potBSBinm. —  This  salt,  being  extensively  used 
in  dyeing  and  electric  batteries,  has  given  rise,  in  several  instances,  Vy 
accidental  poisoning,  Txically  applied,  its  action  is  irritant,  causing, 
in  the  wurkmen  who  use  it,  troublesome  sores  and  ulcerations  upon 
the  bands.  Taken  in  poisonous  doses  internally,  its  action  is  highly 
irritant  also,  and  death  has  been  caused  by  it,  with  the  symptoms  usu- 
ally attending  the  action  of  irritant  poisons.  Mr.  Wilson,  however, 
relates  a  case  in  which  death  was  produced  by  it,  without  any  vomit- 
ing or  pnrging  having  occurred.**     Several  fatal  cases  have  occurred 

■  Joot.  a*  M*d.  Psrif.,  I8B7  "  Ixindon  Lancet.  B*pt.  23,  1873. 
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in  Baltimore.     The  following  was  communicated  by  Dr.  Baer  to  ?»■ 
fesaor  Ducatel:     A  laborer,  aged  thirty-five,  received  a  small  qtuo- 
tity  of  the  solution  into  his  mouth  on  attempting  to  draw  it  ofi  from 
a  refiner  by  exhausting  the  siphon  by  suction.     His  first  impreMioo 
was  that  he  had  spit  it  out;  but  only  a  few  minutes  elapeed  before  he 
was  seized  with  great  heat  in  tie  throat  and  stomach,  and  violent  vom- 
iting of  blood  and  mucus.     The  vomiting  continued  until  just  before 
his  death,  which  occurred  in  five  hours.     On  section,  the  mucous  tis- 
sue of  the  stomach,  duodenum,  and  about  a  fifth  of  the  jejunum,  wts 
found  destroyed  in  patches.    The  remaining  parts  of  it  could  be  easily 
removed  by  the  handle  of  the  scalpeL*'    A  boy,  who  swallowed  about 
•2  ounces  of  bichromate  of  potassium,  was  seized  in  half  an  hoar  with 
vomiting,  and  became  almost  totally  insensible.    He  was  pale  and  wl- 
lapsed,  the  pupils  were  dilated  and  fixed,  the  pulse  feeble,  and  he  bad, 
also,  cramps  in  the  legs.     An  emetic  of  sulphate  of  zinc  was  pivt-n, 
and  the  stomach  pimip  used,  until  the  pinkish  color  of  the  washing  j 
obtained  by  it  had  ceased.     He  had  an  attack  of  gastrointestinal  in-  ■ 
flammation,  from  which  he  did  not  recover  for  four  months."    Dr. 
A.  McCrorie*'  reports  tJie  following  case  of  poisoning  by  hichroin»it 
of  potassium.    A  child  twenty  monlhs  old  swallowed  a  piece  of  "red 
chrome"  about  5  or  10  grains  in  weight,  and  was  found  semi-oomi 
toae  with  a  livid  complexion.     The  eyes  were  half  closed  and  pupils 
were  dilated ;  the  re.ipiration  was  difficult  and  wheezy,  the  pulse  al- 
most imperceptible.    There  was  tenderness  on  pressure  over  the  abdo- 
men, and  very  marked  at  the  pit  of  the  stomach,  causing  biin  tm  <tj 
and  draw  up  his  legs.     He  also  had  vomiting  and  purging.    He  im- 
proved somewhat,  but  two  hours  later  he  again  became  comatose,  fell 
into  a  state  of  collapse  with  coldness  of  the  surface,  and  was  batheJ 
in  a  cold  and  clammy  sweat    He  died  in  nine  and  a  half  hours  after 
swallowing  the  poison.     A  man*'  sixty  years  old  swallowed  3  draiui 
(11.6  gm.)  of  bichromate  of  potassium  dissolved  in  cold  water,    h 
quarter  of  an  hour  afterwards,  he  showed  the  signs  of  irritant  poison- 
ing, such  as  vomiting  and  purging,  accompanied  by  violent,  abilom- 
inal  pain.     When  first  seen  by  Dr.  McLacblan,  two  hours  after  swal- 
lowing the  poison,  he  was  reclining  in  a  chair,  moaning,  and  ci^m 
plaining  of  these  cramps;  surface  of  body  cold,  with  ahriveled  handi 
and  feet,  the  skin  wrinkled  and  dusky,  like  the  collapse  observed  in 
cholera.    The  pulse  was  weak  and  barely  perceptible,  respiration  "W 
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hurried,  and  urine  waa  auppreaaed.  His  mental  faculties  were  un- 
impaired. After  a  stimulating  treatment,  and  application  of  heat,  he 
gradually  improved,  and  two  days  later  \va9  well,  except  that  bis  urine 
and  skin  were  yellow.  He  fully  recovered.  The  suppression  of  the 
orine  is  probably  due  to  inflammation  of  the  kidneys  produced  by  the 
chromic  acid.  Experiments  upon  animals  have  shown**  that,  after 
the  subcutaneous  injection  of  chromic  acid,  animals  suffer  from  vom- 
iting, diarrhea,  albuminuria,  and  finally  die  in  a  few  days;  after 
death,  inflammation  of  the  kidneys  is  found.  The  same  results  were 
produced  in  rabbits  by  tbe  injection  of  a  neutral  chromate  (yellow 
chromate  of  potassium). 

303.  Chromate  of  lead. —  (Chrome  yellow.)  Although  this  sub- 
stance is  insoluble  in  water,  and,  under  many  circumstances,  in  the 
stomach  and  intestinal  fluids,  sometimes  it  gives  rise  to  acute  poison- 
ing owing  to  its  decomposition  after  it  enters  the  body.  That  such  a 
decomposition  of  the  chrome  yellow  does  take  place  is  shown  by  the 
fact  that  in  one  case  of  poisoning,  reported  by  R.  0.  Smith,*"  chromic 
acid  was  detected  in  the  urine;  this  was  a  case  of  professional  poison- 
ing, the  patient  being  employed  in  weaving  yam  colored  with  chrome 
yellow. 

The  frequency  with  which  this  poison  is  used  as  a  pigment  for  col- 
oring articles  in  common  use,  such  as  children's  playthings,  and  even 
confectionery,  shows  the  importance  of  a  consideration  of  this  sub- 
stance, and  is  the  apology  for  tbe  introduction  of  the  following  ex- 
tracts of  several  cases  of  poisoning  by  it  made  by  the  writer  for  the 
Boston  Medical  and  Surgical  Journal." 

"Two  fatal  cases  of  acute  poisoning  by  chrome  yellow  are  reported 
by  Dr.  von  Linatow."  These  cases  occurred  in  children  aged,  re- 
spectively, one  and  three-quarters  and  three  and  one-half  years,  and 
tlie  poisoning  was  caused  by  suclcing  an  unknown  number  of  small, 
yellow  substances,  which  bad  been  used  for  ornamenting  pastry,  and 
which  consisted  of  gum  tragacanth  and  chrome  yellow.  A  piece, 
measuring  13x5  millimeters,  yielded,  on  analysis,  0.278  gram  of 
gum  tragacanth,  and  0.0042  gram  of  chromate  of  lead. 

"Chromate  of  lead,  on  account  of  its  insolubility,  has  never  been 
considered  an  active  poison,  and  the  fact  that  it  is  used  so  largely  as 
a  pigment  for  coloring,  not  only  ordinary  substances,  but  also  chil- 
dren's playthings,  and  even  articles  intended  for  food,  such  as  con- 

"Gm-gpii".  Arch.  (.  Exp.  VI.  p.  148.  **  VierteljahrBBoh.   IBr   gerlcht   Medi- 

"Bht.  Med.  Jour.  18S2.  p.  8.  oin,  JnJi.  1874. 
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fectionery,  etc,  renden  diese  caaes  of  more  thsD  ordinary  interest 
The  extent  of  its  use  in  coafpclionery  csn  be  seen  bj  an  exammatioii 
of  the  report  of  anslvfei  of  confectionery,  by  H,  B.  Hill,'"  Tbib, 
77  Bamplea,  both  white  »nd  colored,  were  analyzed;  21  wert-  coloreii 
yellow,  snd  in  17  of  theee  the  pigment  consisted  entirely  of  chrtimc 
yellow,  in  2  partially;  of  12  specimens,  which  were  of  an  onr,^ 
color,  the  pigment  in  9  consisted  entirely  of  the  chromate  of  lead. »»'! 
in  2  partially;  7  specimens  of  green  were  examined,  6  of  whiclinm- 
tained  chrome  yellow  mixed  with  Prussian  blue  in  five  sperimciis, 
and  with  Scheele's  green  in  the  other.  Of  the  77  spocimeiu  fura 
ined,  36,  therefore,  contained  the  chromate  of  lead, 

"The  symptoms  of  poisoning  did  not  commence  until  scTt-rnl  hoan 
after  the  ingestion  of  the  chrome  yellow,  which  took  place  bi'liem 
9  and  11  a.  ic.  Both  children  were  taken  sick  at  the  same  time  (b& 
tween  2  and  3  p.  m,,  of  the  same  day)  with  vomiting,  which  lasted  ("r 
several  hoars.  The  vomitus  was  yellow  in  color.  There  were  gie»l 
prostration  and  extreme  thirst,  but  no  diarrhea  and  no  pain.  On  the 
second  day,  both  had  a  hot  and  red  countenance,  and  were  sm^H 
The  younger,  about  twenty-fowr  hours  after  the  commencement  of  the 
symptoms,  had  a  slight  diarrhea  and  convulsions,  which  continued 
until  death,  which  took  place  in  forty-eight  hours.  On  the  third  dij, 
an  erytliematous  eruption  appeared  on  the  chest  and  abdomen  of  the 
elder.  He  was  dull  and  stupid,  and  the  temperature  in  the  axilla  wai 
39.5°  0,  On  the  fourth  day,  the  pulse  and  respiration  became  im^ 
ular,  the  breath  extremely  fetid,  stupor  and  unconsciousness  came  on, 
and  the  patient  died  five  days  after  the  ingestion  of  the  poison. 

"After  death,  the  mucous  membrane  of  the  stomach  and  duodenmn 
was  found  swollen  and  loose,  so  that  it  could  easily  be  raised  frum  the 
Hubmucous  tissue ;  it  was  inflamed,  as  was  also  tliat  of  the  lEsophapis. 
throat,  and  larynx.  In  some  places,  the  mucous  membrane  of  tiw 
stomach  and  duodenum  was  entirely  destroyed,  and  in  one  spot  per 
foration  had  taken  place,  showing  that  the  clirome  yellow  had  a  vot- 
Tosive  action.  These  appearances  were  probably  not  caused  by  the 
chromate  of  lead,  as  such,  but  by  soluble  compoimds  formed  afli-r  ihr 
pigment  bad  lain  in  the  stomach  some  time,  and  had  been  deoompose<l- 

"Besides  the  above  appearances,  there  were  found  also  hyperemii 
of  the  brain  and  its  membranes,  beginning  fatty  degeneration  of  the 
liver,  commencing  icterus,  hyperemia  of  the  kidoejs,  supporaun 

"Mum.  state   Board   of   Health    Re- 
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pyelitis,  and  a  softened  spleen ;  conditions  which  are  often  seen  after 
death  from  poisoning  by  other  corrosive  poisons. 

k"The  number  of  these  yellow  oniamenta  ingested  hy  the  children 
uld  not  have  Ix.'on  mora  than  six,  since  only  seven  were  given  tiiom 
to  play  with,  and  one  was  afterwards  recovered.  If  each  child  had 
e«t«Q  three  of  these,  the  fatal  dose  was  less  than  0.01  gram  (between 
1/5  and  1/6  of  a  gr.)  of  the  chromate  of  lead." 
^h  **Leopold  reports  five  cases  of  this  form  of  poisoning,  one  of  which 
^koved  fatah  The  patients  were  employed  in  weaving  cloth  cnlored 
Bitli  chrome  yellow  (chromate  of  lead),  which  was  quite  lousely  ap- 
plied to  the  thread,  so  that  a  portion  of  the  pigment  was  easily  de- 
tached and  became  diffused  throughout  the  air  of  the  room.  The 
patients  were  affected  with  a  yellow-coated  tongue,  yellow  sputa,  losa 
of  appetite,  malaise,  in  some  cases  vomiting,  pain  in  the  region  of  the 
Aomacb  and  umbilicus,  obstinate  constipation  and  debility.  The 
feces  were  yellow.  These  symptoms  disappeared  in  a  few  weeks 
mfter  the  removal  of  the  cause,  except  in  the  case  of  an  infant  nine 
weeks  old,  who  died  in  six  or  eight  days  after  the  beginning  of  the 
■yiuptoms,  which,  however,  did  not  appear  until  about  three  weeks 
mfter  exposure  to  the  infected  atmosphere.  The  symptoms  in  this 
case  were  fever,  restlessness,  shrieking,  several  yellow-fluid  st^xtls 
daily,  redness  of  the  skin  over  the  chest  and  abdomen,  parched  lipa, 
and,  just  before  death,  short  respiration. 

"After  death  there  were  found  inflammation  and  perforation  of  the 
Stomach,  the  same  appearances  which  were  seen  in  the  two  cases  previ- 
oosly  reported  by  Dr.  von  Linstow,"*  caused  by  ingesting  the  chrome 
7«lIow.  None  of  the  poison  could  be  detected  in  any  of  the  organs 
except  the  lungs,  in  which  3.6  milligrams  were  found. 

"Thia  is  the  third  fatal  case  of  chrome-yellow  poisoning  reported 
■within  a  few  years." 

304.  Symptoms  of  chioaic  poiioiiiiig. — In  addition  to  those  described 
in  our  introductory  section  may  be  noted  the  following,  which  occur 
to  thoee  workmen  who  handle  the  dry  chromate  salt  used  in  dyes: 
ITloeratioB  of  the  hands,  arms,  penis,  septum  of  the  nose.  These 
symptoms  are  followed  or  associated  with  bronchitis,  inflammation  of 
the  eyes  (conjunctivitis),  and  inflammation  of  the  kidneys  (nephri- 
tis). Except  when  these  ulcerations  destroy  the  tissue,  chronic  poi- 
Boning  is  usually  recovered  from, — especially  if  the  acute  nephritis 
is  treated,  and  the  elimination  of  the  poison  accomplished  by  suitable 
treatmeot  to  assist  the  kidneys  in  eliminating  the  poison. 
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806.  Lethal  dose. —  15  grains  (1  gin.)  of  the  bichromate  of  poUat, 
much  larger  doses  of  the  salts  of  the  oxid. 

306.  Treatment. —  Administration  of  the  bicarbonate  of  sodium  b 
solution,  and  the  washing  out  of  the  stomach  with  the  same;  inlcrnil 
admin  iatration  of  carbonate  of  magnesium,  or  acetate  of  lead  mi 
diuretic  medicinal  treatment 

307.  Action. —  Effects  on  animals :  Gmelin  found  that  the  chlorii 
of  chromium  was  less  active  than  the  neutral  chromate  of  potuh, 
which,  Mr.  Bljtb  remarks,  is  not  strange,  because  in  this  oombinatian 
we  get  the  action  of  two  metals,  chromium  and  potassium ;  3  gtamt 
of  the  chlorid  salt  was  followed  by  no  poisonous  action,  whercts,  S 
grams  of  the  neutral  chromate  caused  death  within  two  hours,  Ge^ 
gens  and  Poaner*"  found  that  the  subcutaneous  dosea  of  .2  to  .4  gram 
of  the  neutral  chromate  acted  with  great  intensity  on  rabbits,  which. 
after  the  injection,  were  restless  and  suffered  from  difficult  respira- 
tion ;  death  took  place  in  a  few  hours. 

That  local,  intestinal  irritation  causes  diarrhea,  when  the  poiaon  is 
administered  by  the  mouth,  would  seem  to  be  shown  by  the  fact  tint 
no  diarrhea  follows  the  subcutaneous  injection  in  animals;  the  td- 
ministration  to  animals  by  the  mouth,  in  doses  of  about  2  grams,  io- 
variably  produces  diarrhea.  This  same  dose,  injected  under  the  stin 
of  a  dog,  was  followed  by  inappetence,  and  a  dry  exanthematuiis  erup- 
tion on  the  back  in  about  six  or  seven  days,  with  the  hair  dropping  off 
in  patches;  in  these  cases  there  was  no  diarrhea  or  vomiting.  The 
action  of  bichromate  of  potash  appears  to  present  powerful  irritaliuD 
to  the  stomach  and  intestinal  canal;  and,  after  its  absorption,  albu- 
minuria, hemoglobinuria  (bloody  urine),  and  emaciation  occur. 

308.  SiagnoaiB. —  In  acute  poisoning,  by  the  characteristie,  yelliw 
or  red  discoloration  of  the  mouth ;  in  chronic  cases,  ulceration  of  the 
nasal  aeptem,  skin,  and  frenum  penis,  albuminuria,  and  hemoglobii)- 
uria. 

309.  FoBt-mortem  appearances. —  The  gross  appearances  are  ulcer- 
ation and  discoloration  of  the  mucous  membranes  of  the  mouth; 
ecchymosea  and  ulceration  of  the  mucous  lining  of  the  stomach,  u 
also  of  the  intestines, — especially  of  the  small  intestine ;  fatty  dcgco- 
eration  of  liver  and  heart;  exudation  and  necrosis  of  the  epithelium 
of  the  convoluted  tubules  of  kidneys.  In  chronic  cases,  rhinonecrosii 
ulceration  of  akin,  and  bronchitis.  Microscopical  examination  ahova, 
in  the  epithelium  of  the  convoluted  tubules,  a  yellow  cloudineSB,  the 

"  Arpfi.   f.   exper.   Pathol,    n.    Pharm. 
Bd.  S,  Uft.  1  mud  2,  paragraph  333,  1880. 
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iue  of  the  cells  being  irregular  and  jagged.  The  glomeruli  are 
moderately  injected,  the  capsules  containing  an  albuminous  exuda- 
tion; the  canaliculi  are  filled  with  round  cells  imbedded  in  a  liquid 
which  coagulates  on  heating. 

In  the  case  of  the  woman  above  quoted,  who  poisoned  herself  with 
potassic  chromnte,  the  stomach  contained  more  than  a  liter  of  dark 
efaocolate  fluid  having  an  alkaline  reaction;  the  mucous  membrane 
sear  the  cardiac  and  pyloric  openings  of  the  stomach  was  swollen  and 
red  in  sharply  defined  patches;  portions  of  the  epithelial  layer  were 
detached ;  the  rest  of  the  raucous  membrane  had  a  jellow-brown  color, 
and  the  intestine,  throughout  its  whole  length  to  the  sigmoid  flexure, 
contained  a  bloody,  treacle-like  fluid;  the  mucous  membrane  through- 
out its  entire  length  was  swollen,  had  numerous  extravasations,  and 
ID  portions  was  detached, 

310.  Tests  and  detection. — The  teste  for  chromic  acid  are;  1.  Chro- 
mic acid  and  chromates  are  either  red  or  yellow,  and,  when  soluble 
in  water,  give  red  or  yellow  solutions.  2.  Sulphureted  hydrogen 
changes  the  color  of  such  solutions,  if  previously  acidified  with  hy- 
drochloric acid,  from  yellow  or  red  to  dark  green,  owing  to  the  for- 

tion  of  the  sesquioxid  of  chromium;  which  change  may  also  be 

tised  by  other  reducing  agents.  3.  A  solution  of  chlorid  of  barium 
[causes,  in  aqueous  solutions  of  chromates,  a  yellow  precipitate  of 

romate  of  barium,  which  is  insoluble  in  acetic  acid,  hut  soluble  in 
te  hydrochloric  or  nitric  acid,  4.  A  solution  of  sugar  of  lead  pro- 
a  yellow  precipitate  of  chromate  of  lead  (chrome  yellow), 
which  is  insoluble  in  nitric  acid  but  soluble  in  potassic  hydrate.  5. 
Nitrate  of  silver  produces,  in  aqueous  solutions  of  a  chromate,  an 
orange-red  precipitate  of  chromate  of  silver,  which  is  soluble  both  in 
nitric  acid  and  ammonia  water,  and  which  is  not  produced  in  the  pres- 
ence of  chlorids  until  all  of  the  chlorin  has  first  been  precipitated  aa 
clilorid  of  silver.  6.  Solutions  of  bismuth  salts  produce  a  yellow  pre- 
cipitate of  chromate  of  bismuth,  soluble  in  nitric  acid,  but  insoluble 
in  potassic  hydrate.  7.  A  solution  of  a  few  drops  of  a  chromic  acid 
solution,  and  a  little  etlier,  to  a  very  dilute,  acidified  hydrogen  dioxid 
solution,  yields  a  beautiful  blue  color. 

Chrome  yellow,  when  heated  with  carbonate  of  sodium  upon  char- 
coal with  the  blowpipe,  yields  a  globule  of  metallic  lead.  It  is  insol- 
oble  in  dilute  nitric  acid,  but  soluble  in  potassic  hydrate,  then^by  dif- 
fering from  the  yellow  chromate  of  bismuth.  When  fused  in  a  cruci- 
ble with  sodic  carbonate  and  niter,  chrome  yellow  is  decomposed, 
chromate  of  the  alkali  and  carbonate  of  lead  being  tlie  result;  these 
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can  be  separated  by  treating  the  fused  mass  with  water,  which  will 
dissolve  the  chromate  of  the  alkali,  and  will  leave  undissolved  ihe  i-«t 
bonste  of  lead ;  the  filtrate  may  then  be  tested  for  chromic  aad,  and 
the  undissolved  portion  for  lead,  as  given  under  §  284. 

The  aame  method  may  he  used  for  the  destruction  of  the  orgsnlc 
matter  as  for  lead  and  arsenic.  By  that  process  the  chromic  add  will 
he  converted  by  the  9ulphurel«d  hydrogen  into  rbe  sesqniosiii  of 
chromium,  which  will  remain  in  solution  and  must  be  precipiuted 
from  the  filtrate,  after  boiling  off  the  excess  of  sulpbureted  hydrogen, 
by  ammonia  water  in  the  form  of  the  hydrate  of  the  sesquioxid  of 
chromium.  This  can  be  collected  upon  a  filter  paper,  drif^,  hwd 
in  a  crucible  with  carbonate  of  sodium  and  niter,  the  fused  mass  ei- 
tract«d  with  water,  and  the  tests  for  chromic  acid  performed  with 
the  filtrate,  as  mentioned  above.  The  lead  would  be  separated  as  <1p- 
scribed  in  speaking  of  the  salts  of  lead. 

In  the  case  of  small  amounts  of  colored  substances,  such  as  colorrd 
apices,  confectionery,  etc,  the  material  can  be  at  once  fused  witk 
carbonate  of  sodium  and  niter,  which  will  destroy  the  organic  matter 
and  leave  the  diromic  acid  and  the  lead  as  mentioned  above. 
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311.  In  general. —  The  compounds  of  iron  which  are  of  toxioilogi- 
cal  interest  are  chiefiy  the  chlorid  of  iron  and  the  sulphate. 

Ferric  chlorid,  FejCln,  is  a  yellowish -brown,  amorphous  body, 
slightly  deliquescent,  very  soluble  in  water,  with  an  acid  reacUon. 
It  is  used  in  medicine  both  in  aqueous  and  alcoholic  solution. 

Ferrous  sulphate,  green  vitriol  FeSO^  +  7E,0,  occurs  in  pale 
green,  oblique,  rhombic,  prismatic  crystals,  very  soluble  in  water, 
witb  an  astringent  taste,  insoluble  in  alcohoL  On  exposure  to  the  lir 
it  effloresces  and  oxidizes, 

312.  Freparationa. —  The  many  preparations  of  iron  and  its  com- 
pounds, ordered  by  the  United  States  Pharmacopoeia,  do  not  require 
very  much  conmient  in  a  work  on  toxicology.  The  most  important 
of  those  preparations  which  do  concern  us  in  this  treatise  ajre:  Pa- 
rous sulphate;  ferrous  iodid;  iron  and  quinin  citrate;  chlorid  of 
iron ;  solution  of  sulphate  of  iron ;  syrup  of  ferrous  iodid ;  citrate  of 
iron  and  strychnin  containing  1  per  cent  of  strychnin. 

313.  Administration  of  iron  in  disease.—  While  the  adminirtratjon 
of  iron  in  disease  does  not  belong  to  a  work  on  poisons,  yet  a  few 
words  in  regard  to  treatment  in  serious  anemia  may  not  be  out  of 
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ilaoe,  becauae,  in  those  abnormal  conditions,  sometimeB  sjinptonss 
r  from  which  the  patient  maj  aiiffpr,  more  than  from  the  effects 
"rf  his  original  condition,  to  relieve  which,  his  physician  maj  have 
prescribed  iron  preparations.  A  large  portion  of  an  iron  prcpiiration 
given  as  medicine  passes  out  of  the  Bjstera  without  being  absorbed. 
These  caaes,  in  which,  asBooiated  with  the  anemia,  there  is  an  impair- 
ment of  the  process  of  digestion  and  a  diminished  intestinal  uuiri- 
tion,  may  be  caused  by  the  presence  of  syphilitic  or  cancerous  ca- 
diexia.  In  these  conditions  the  administration  of  iron  does  not  gen- 
erally repair  the  anemic  condition,  but  it  produces  further  disturb- 
ance of  the  digestion,  accompanied  with  a  general  restlessness,  and 
'ss  of  the  human  economy,  A  furred  tongue,  gastric  irritation, 
id  a  diminished  action  of  the  functions  of  the  liver  are  particularly 
remarked.  Moreover,  in  chlorosis  and  serious  anemia,  if  iron  is  ad- 
ministered to  relieve  the  bloodless  condition  of  the  tissues,  very  small 
doses  of  unirritating  preparations  of  iron  should  first  be  given,  and 
constipation  corrected. 

To  show  in  what  way  iron  may  sometimes  produce  serious  effects, 
we  make  no  apology  in  presenting  the  results  as  derived  from  profes- 
sional experience,  and  from  a  reliable  therapeutical  work."^ 
"Small  doses  of  the  insoluble  and  less  irritating  preparations  of  iron 
produce,  at  first,  no  marked  symptoms,  except  some  improvement  of 
appetite  and  a  tendency  to  constipation.  If  the  treatment  is  long 
continued,  or  larger  quantities  and  the  more  irritating  preparations 
are  us<>d,  there  appears,  according  to  the  susceptibility  of  the  patient, 
decided  gastric  irritation,  as  shown  by  a  furred  tongue,  a  sensation  of 
weight  in  the  stomach  after  eating,  or  gastralgia  and  pyrosis.  Con- 
stipation and  headache  are  the  more  common  symptoms."  This  is 
the  rherapeulJcal  effect  of  iron  used  as  a  medicine.  ^Tien  larger 
doses  are  used,  or  doses  which  produce  the  last-named  effects  are  con- 
tinned  in  spite  of  the  constitutional  disturbances,  the  poisonous  prop- 
erties become  pronounced,  or,  in  other  words,  the  exaggerated  thera- 
peutical effects  are  observed,  and  the  patient  or  victim  will  suffer 
from  an  intense  inflammatory  action  of  the  whole  alimentary  tract, 
and  will  suffer  from  the  symptoms  of  a  gastrointestinal  irritation, 
marked  by  pains  similar  to  those  which  have  been  described  under 
the  head  of  irritants, — pain,  nausea,  vomiting,  diarrhea,  and  serious 
oonstitutional  disturbance.  These  symptoms  will  follow  inordinate 
doeee  of  any  preparation  of  iron,  the  moat  irritant  of  them  causing 
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the  tjinpkmm  fnm  — TW  doaei,  the  Ion  iirit&ot  from  larger  doees. 
Tbe  cases  id  vUd  -— ^J***^*  traa  ptcpnatioaa  wonld  be  ased  vitb 
nudda]  or  oriminil  inteBt  «r  natonllT  rar& 

SIC  OjMfl—  «(  H^feate  itf  irm  prnMUBg^  A  case  of  mppoaed 
eriminal  poiMDing  with  this  eafaeUnoe  u  related  by  Dr.  Cfaristison. 
A  girlf  four  jcan  of  age  and  preriomly  in  good  bealtb,  w&s  attacked 
«ritb  nolent  vomiting  and  pgipng  immediatdj  after  breakfasting  on 
porridge,  asd  died  in  the  oouise  of  the  aftercoon  of  the  same  da;. 
The  porTidge  had  a  Une  ocdor^  and  it  waa  inored  that  a  womaii  id  Che 
bonae  had  pnrehased  both  Uiis  salt  and  tbe  sulphate  of  copper.  Tbe 
body  being  disinterred  four  oKHiths  after  death,  the  stomach  nu 
found  soft,  gelatinous,  and  at  a  nnifonn.  Intense  black  color  throii^ 
tbe  whole  thictaieas  of  ha  parietes,  and  the  entire  alimentary  canal 
lined  with  a  thick  layer  of  jet  blai^  muctis  "from  the  pharynx  down 
to  the  very  anus."  There  was  no  evidence  foand  of  tbe  presence  of 
copper,  bat  abondant  proof  waa  obtained  of  the  presence  of  iron,  botb 
in  tbe  textures  of  tbe  stomach  and  the  black  mucus  which  lined  iL*^ 
More  recently,  a  case  somewhat  similar  has  been  observed  by  OrSli. 
It  was  that  of  a  child,  aged  fifteen  months,  who  died  after  purging 
and  vomiting  a  black  fluid.  On  opening  the  body  ten  days  after 
burial,  the  stomach  was  found  to  be  filled  with  a  greenish  fluid,  and 
tbe  vessels  of  the  lungs  and  brain  were  gorged  with  black  blood.  M. 
Orfila  detected  sulphate  of  iron,  in  notable  quantities,  Jn  the  portions 
of  the  aMominal  contents  forwarded  to  him. 

315.  Symptoma  of  chlorid  of  iron  poisoning. —  The  medicinal  tinc- 
ture of  this  salt  of  iron  has  frequently  given  rise  to  serious  and  fatal 
accidents.  The  symptoms  produced  by  it  are  very  much  like  those  of 
the  corrosive  acids,  viz.,  heat,  dryness,  and  swelling  of  the  throat,  with 
a  burning  pain  in  the  stomach  and  in  the  course  of  the  ccsopbagua, 
vomiting  of  blood,  and  inky  evacuations.  Its  corrosive  properties 
seem  to  be  due  to  the  presence  in  it  of  free  hydrochloric  acid.  Dr. 
Chrislison  relates  a  case  in  which  death  occurred  in  about  six  weeki 
after  1^  ounces  (46,65  C.C.)  of  the  tinotaire  had  been  swallowed.  A 
case  of  recovery  after  3  ounces  (93.30  gm.)  of  the  concentrated  tmc- 
tiiro  had  been  awallowed  is  reported  by  Sir  William  Murray.'* 

A  gentleman,  aged  seventy-two,  swallowed  3  ounces  of  it  by  mis- 
take. He  was  found  "tossing  about  in  the  utmost  consternation  and 
agony ;  his  tongue  was  swollen,  and  protruded  from  the  mouth ;  its 
skin  was  parched  and  peeling  off,  while  ropy  mucus  flowed  from  the 
mouth  and  nose ;  the  eyes  seemed  starting  from  their  sockets ;  the 
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respiration  was  noisy  and  laborious,  and  suffocation  seemed  to  be  im- 
pending. During  this  time  his  hand  was  riveted  to  the  region  of  the 
stomach,  as  the  principal  seat  of  pain;  the  palat«  and  the  interior  of 
the  mouth  were  burned,  and  presented  a  parboiled  appearance."  The 
acid  was  first  neutralized  by  an  alkaline  mixture,  and  this  treatment 
was  followed  by  demulcents  and  laxatives.  The  gentleman  rapidly 
recovered."  Several  other  caaea  of  recovery  from  large  doses  are  re- 
corded, which  it  is  not  necessary  to  particularize. 

The  tincture  of  the  chlorid  of  iron,  as  it  is  now  called,  contains  a 
notable  amount  of  free  hydrochloric  acid, — especially  when  it  has 
1>een  recently  prepared, — and  hence  poisoning  by  this  substance  is 
similar  to  that  of  weak  hydrochloric  acid,  intensiiied  by  the  irritant 
action  of  the  chlorid  of  iron. 
B^     One  case  of  suicide  is  recorded  by  Mr.  Blyth  as  having  occurred  in 
^^blgland  during  bis  ten  years  collation  of  deaths  by  poisoning.     He 
^Bio  quotes  a  case  where  the  tincture  of  the  chlorid  of  iron  was  used 
Han  Martinique"***  to  poison  no  less  than  four  different  persons.     This 
drug  was  administered  in  a  glass  of  puuch  to  the  victims,  on  an  empty 
fitomscb;  thoy  had  been  drinking  spirits,  but  had  eaten  nothing  solid 
from  noon  until  eight  o'clock  in  the  evening.     One  of  the  victims 
died   after  about  thirteen  hours'   illness;  two  died  after  sixty-five 
hours'  illness ;  the  fourth  lived  from  three  to  four  days.     In  the  first 
victim,  the  symptoms  were  very  pronounced  in  an  hour;  these  were 
violent,  colicky  pains  in  the  abdomen,  associated  with  diarrhea,  but 
there  was  no  vomiting;  the  second  and  third  cases  suffered  from  ab- 
dominal pains  and  suppression  of  the  urine;  the  fourth  case  showed 
violent,  abdominal  pains,  there  was  constipation  and  suppression  of 
urino ;  he  also  suffered  from  painful  tenesmus.     The  amount  of  the 
poison  was  not  stated. 
H      Perchlorid  of  iron  in  solution  has  not  unfrequently  been  used  as 
m  hemostatic,  locally  applied  to  the  interior  of  the  uterus ;  the  local 
irritation  has  occurred,  and  even  been  followed  by  violent  inflamma- 
tion, succeeded  by  peritonitis  and  death, 

S16.  Symptoms  of  inbac&te  and  chronic  poiaoning.^  These   are   not 

dangerous,  and  to  a  well-educated  physician  would  bo  very  apparent, 

and  be  relieved  by  discontinuance  of  the  iron  preparation. 

H       317,  Lethal  dose. —  This  is  difficult  to  determine,  from  the  small 

BuDmber  of  fatal  cases  which  have  been  reported.     Serious  symptoms 

H|tfve  arisen  after  1  ounce  (31.19  gm.)  of  the  chlorid  of  iron,  and  one 

^B     "Str  Wm.  Mnrm;,  Dub.  M«d.   Prce^.        "^  Bf^riMi^pr-F^rraud  et  Porte  in  Ann. 
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deatli  has  been  reported  from  the  soluOoii  of  chlorid  sail  equal  b)  1.& 
ounces  (46.65  C.C.)  of  tLe  tincture  of  chlorid  of  iron;  our  raie, 
above  quoted  iu  the  preceding  paragraph  of  a  gentleman  aged  eeventj- 
two,  shows  that,  after  approprfate  treatment,  an  amount  of  3  oonca 
does  no't  produce  fatal  results 

318.  Treatment. —  Carbonate  of  soda  in  weak  solution  should  be 
immediatelj  given,  and  pumped  out  of  the  stomach ;  milk  and  emol- 
lient drinks  should  then  be  freely  given  until  the  intestines  hm 
been  cleared  of  the  iron  salt  This  will  be  made  apparent  by  the 
change  of  black  color  in  the  stools  to  brown.  Appropriate  medicatioit 
should  be  given  to  relieve  pain. 

319.  Action. —  Berenger-Fcrraud  el  Porte  have  made  some  verr 
elaborate  exjicriments  on  rabbits,  dogs,  and  cats,  with  chlorid 
of  iron  both  (anhydrous  and  aqueous  solution  of  ferric  chlorid). 
The  first  series  of  experiments  comprises  the  administration 
of  the  solution  of  chlorid  of  iron,  enclosed  in  gelatine  capsulet, 
with  the  food  of  the  animal.  No  symptoms  except  of  a  trifling  ch«r- 
acter  followed  its  ingestion  even  witli  doses  exceeding  one  gram  ppr 
kilo  weight  of  the  animal ;  the  anhydrous  chlorid  of  iron,  as  ai«o  ibt 
solution,  were  directly  introduced  into  the  stomach,  without  cauijng 
fatal  poisoning,  and  the  effects  soon  subsided.  Quantities  of  tho  eola- 
tion in  doses  of  .5  of  a  gram  per  kilo  weight  of  the  animal  were  admin- 
istered lo  animals  on  a  fasting  stomach ;  with  this  dose,  and  even  lancer 
doses,  death  followed  in  from  one  to  sixteen  hours,  the  poisonous  acti'ti 
being  increased,  and  the  period  of  death  shortened,  by  the  addition  of 
alcohol ;  the  ordinary  tincture  of  the  chlorid  of  iron  was  U3e<l  in  the* 
cases;  the  symptoms  of  vomiting  (although  sometimes  absent)  and 
diarrhea  occurred ;  in  a  few  instances  there  was  paralysis  of  the 
hind  legs,  dilation  of  the  pupils,  and  scanty  (sometimes  eoniplete 
suppression)  of  urine;  convulsions  preceded  death. 

320.  Elimination  of  iron  chlorid, —  This  is  accomplished  by  its  wm- 
version  into  a  sulpbid,  and  its  expulsion  with  the  feces  by  the  intes- 
tines, the  stools  being  black ;  a  smaller  portion  is  excreted  by  the  kid- 
neys in  the  urine.  Iron,  existing  in  an  abnormal  amount  in  the  cir- 
culation of  the  body,  passing  through  the  renal  circulation,  apparent- 
ly produces,  as  in  the  case  of  other  metals,  an  irritation  and  iaflam- 
mation  of  the  lining  membranes  of  the  tubules  of  the  kidneys  (par- 
enchymatous nephritis).  This  action,  as  well  as  the  changes  prwi- 
ously  described,  in  arresting  the  fimctiona  of  the  liver  secretion,  wiD 
explain  the  therapeutical  action  of  absorbed  iron  in  inordinate  doee^ 
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tfl  especially  noted  in  the  introductory  remarka  on  iron  in  the  first 
part  of  this  article. 

321.  Diagnoiii. —  We  should  expect  that  the  educated  physician 
would  recognize  symptoms  of  precordial  distress  and  disturbed  diges- 
tion, occurring  in  a  feeble  patient  after  excessive  doses  of  troa,  as 
being  due  to  an  overdose.  Unless  the  ferruginous  treatment  ia  dis- 
continued, the  more  aggravating  symptoms  of  gastric  pain,  excessive 
cotuttipatioD  followed  by  diarrhea,  the  especial  pressure  experienced 
in  the  head,  an'!  albuminuria,  would  supervene. 

382.  Po«t-morteni  appearances.- — In  one  of  the  cases,  referred  to  as 
happening  at  Martinique,  the  details  of  the  autopsy  are  recorded  as 
follows:  Tongue  covered  with  a  greenish  fur,  bordered  at  the  edges 
with  a  black  substance,  described  as  being  like  "mud;"  the  lining 
membrane  of  the  gullet  was  pale,  but  also  covered  with  this  dark 
"mud;"  the  stomach  contained  a  greenish-black  liquid;  the  liver  was 
large  and  congested ;  the  kidneys  were  swollen,  congested,  and  ecchy- 
moeed ;  the  cerebral  membranes  were  gorged  with  blood,  and  the 
whole  brain  hj-peremie.  In  the  experiments  on  animals,  previously 
referred  to,  the  general  changes  noted  were  dryness,  pallor,  and 
parvbment-like  appearance  of  the  cavity  of  the  mouth,  the  mucous 
membrane  being  blackened  by  contact  with  the  liquid.  When  the 
d<»e  was  large  and  concentrated,  there  occurred  one  or  roore  hyper- 
emic  spots  on  the  mucous  membrane,  but  otherwise  this  membrane  had 
a  healthy  look.  The  interior  of  the  intestines  showed  no  inflamma- 
tion, and,  on  exposure  to  the  air,  tlie  brownish  coloring  of  the  mucous 
Gurface  became  black.  The  conditions  of  the  liver,  kidneys,  mem- 
branes of  the  brain,  and  the  brain  substance  itself,  were  similar  to  the 
appearances  observed  in  the  case  of  the  victim  at  Martinique,  whose 
■utop.''y  is  above  related. 

323.  Detection  and  testi. —  It  should  not  be  forgotten,  in  making  a 
chemical  examination  of  the  viscera,  in  cases  of  supposed  poisoning 
with  the  ealts  of  iron,  that  iron  is  a  normal  constituent  of  tJie  body  and 
food.  The  saliva  contains  traces,  according  to  Prof,  Bernard, 
Beaanez,  Wright  and  Enderlin,  Humbert  and  Lassaigne.  The  in- 
testinal secretions,  as  well  as  the  gastric  juice  and  the  bile,  also  con- 
tain a  considerable  amount  of  iron,  which  comes  mainly  from  the 
food.  A  man  of  average  weight  secretes  about  IS  grains  a  day  with 
the  gastric  juice,  and  about  20  grains  with  the  bile  during  the  same 
period.  In  fact,  all  the  secretions  and  excretions  from  the  body  con- 
tain iron  varj-ing  in  amount  from  a  trace  to  several  grains,  bo  tJiat 
t%  per  cent  of  the  ashee  of  the  burned  body  are  oxid  of  iron.   More- 
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over,  that  all  the  iroo  of  the  body  does  not  come  from  food  is  tUvm 
by  a  well-known,  physiological  experiment  of  feeding  dop  on  food 
almost  deprived  of  iron,  where  it  is  shown  that  the  elimination  of 
iron  far  outweighs  its  absorption.  A  dog,  which  was  fed  for  twenty- 
seven  days  on  food  containing  a  total  amount  of  39.5  milligruni, 
eliminatfid  89.5  milligrama,  and  afterwards  received  118  milligrana, 
and  excreted  144.5  milligrams.  The  blood  in  man  contains  bj  esti- 
mation a  little  more  than  14  P*r  cent  of  iron  by  weight,  and  a  ni«a  of 
average  weight  would  have  in  hia  blood  about  3  grams,  or  40  (0  60 
grains  of  iron.  On  account,  therefore,  of  the  large  amount  of  normal 
iron  in  the  animal  economy,  it  is  necessary  in  legal  analyses  to  be  able 
to  isolate  a  very  large  amount,  much  more  than  the  normaL  Seven! 
criminal  cases  have  been  investigated  in  France,'  so  that  such  analyw 
are  sometimes  necessary ;  but  usually  such  large  doses  have  been  liien 
in  these  cases  that  large  amounts  remain  in  the  stomach  or  intestiaet 
adherent  to  the  lining  membrane,  either  changed  into  the  form  of 
sulphid,  which  imparts  a  black  color  to  the  membrane,  or  unchangEi], 
if  death  has  taken  place  very  rapidly.  If  the  iron  exists  in  the  con- 
tents of  the  stomach  or  intestines  in  the  form  of  sulphid  or  sulphate 
of  iron,  it  can  be  easily  separated  by  treating  with  hydrochloric  add, 
straining  and  filtering,  when  the  filtrate  will  contain  the  iron  wbici 
can  he  separated  by  boiling  with  nitric  acid  to  convert  it  into  the  form 
of  ferric  chlorid,  and  precipitating,  by  the  addition  of  ammonia  wi- 
ter  in  the  form  of  ferric  hydrate,  a  reddish -brown  precipitate.  This, 
after  being  washed,  can  be  dissolved  in  hydrochloric  acid  and  the  solu- 
tion of  chlorid  of  iron  tested;  (1)  by  adding  a  solution  of  sulpho- 
cyanid  of  potassium,  which  gives  a  blood-red  solution  of  sulpho- 
cyanid  of  iron,  which  is  not  bleached  by  the  addition  of  free  mineral 
acids  nor  by  a  solution  of  corrosive  sublimate;  (2)  by  neutralixing or 
rendering  slightly  alkaline  with  sodium  hydrate,  adding  a  solution 
of  ferrocyanid  of  potassium  and  then  acidulating  with  hydrochloric 
acid,  when  a  dark  blue  precipitate  will  be  formed  (Prussian  blue); 
and  (3)  by  rendering  alkaline  with  ammonia  water,  which  will  pre- 
cipitate the  hydrate  of  iron,  and  then  adding  sulphid  of  ammonium, 
which  will  change  the  hydrate  of  iron  to  the  form  of  the  black  sulpbiil 
of  iron. 

XXIV.  ZiNO. 

324.  Oxid  of  zinc,  in  general.— Oxid  of  zinc  has  been,  of  late  yean, 
*  JDurattl  ie  Chiniie  M^oale,  IST4,  n. 
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.  as  a  substitute  for  wLite  lead,  with  the  view  of  avoiding  the  dan- 

eflecls  of  the  latter  on  the  workmen.     It  has  been  supposed  to 

)  innocuous,  and  this  idea  appeared  to  be  confirmed  by  some  experi- 

ita  made  bj  M.  Flandin.    He  rubbed  animals  over  with  ointments 

oxid  of  zinc,  of  carbonate  of  lead,  and  of  sulphate  of  lead ;  the  last 

were  found  alwavs  to  produce  poisonous  effects,  but  the  animals, 

bbed  with  the  ointment  of  oxid  of  zinc  continued  to  enjoy  their 

usual  health.    A  case  has,  however,  been  recorded  by  Dr.  Bouvier,  of 

^ke  Hopital  Beaujon,  at  Paris,  in  which  a  laborer,  who  had  been  em- 

^Poyed  for  fifteen  days  in  barreling  oxid  of  zinc,  and  who,  in  other 

ways,  had  handled  this  substance,  and  breathed  an  atmosphere  loaded 

fib  its  powder,  was  attacked  with  vomiting,  colic,  and  constipation, 
leee  symptoms  persisted,  and  increased  in  intensity  so  much  that 
rolled  on  the  floor  in  agony.     The  vomited  matters  were  bilious, 
rejected  hia  food  almost  immediately  after  swallowing  it,  and  he 
bad  been  constipated  for  five  days.     From  the  whole  history  of  the 
oaae,  it  was  considered  to  be  one  of  genuine  zinc  colic.    He  was  cured 
by  the  remedies  usually  employed  for  painter's  colic.     The  particles 
sdbering  to  his  body  were  examined,  and  found  to  consist  of  oxid  of 
xinc.'    Ladouzy  and  Maumene  have  seen  workmen,  who  were  obliged 
inhale  an  atmosphere  loaded  with  particles  of  oxid  of  zinc,  affected 
^tfa  inflammation  of  the  mouth  and  throat,  salivation,  general  dis- 
colic,  and  diarrhea,  or  obstinate  constipation.^ 
It  must  not  be  forgotten  thai  oxid  of  zinc  is  very  likely  to  be  con- 
linated  with  salts  of  lead  and  arsenic,  and,  as  many  of  the  above 
iptums  are  those  of  poisoning  by  either  of  these  metals,  it  is  highly 
>bable  that  the  suspected  case  was  not  due  to  the  zinc  oxid.     It 
>nld,  at  least,  be  shown  in  evidence  that  no  such  contamination  was 
siblo  in  a  given  case  of  suspicion. 
325.  SymptoniB  of  oxid  of  zinc  poisoning. —  Cases  of  zinc  poisoning, 
from  the  inhalation  of  the  oxid  of  zinc,  have  also  been  oh- 
among  the  workmen  engaged  in  twisting  and  beating  the  iron 
pros  galvanized  with  zinc  used  for  securing  champagne  corks.   Four 
had  symptoms  of  general  depression,  with  sore  throat,  swelling  and 
nloeration  of  the  tonsils,  salivation,  fetid  breath,  colic,  and  diarrhea, 
■b  one  case  there  were  colic  and  obstinate  constipation.    These  symp- 
Hpgf  subsided  readily  on  abandoning  the  occupation,  and  did  not  re- 
^ttkB  when  the  work  people  resumed  theii'  work  with  wires  better  pre- 
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pared,  and  free  from  loose  oxid  or  carbonate  of  zinc'  M.  Blanket 
has  described,  aa  effects  of  breathing  the  vapors  of  zinc  fused  al  d» 
temperature  required  to  melt  copper,  chilliness,  trembling,  lieadaeiit, 
fainting,  vomiting,  buzzing  in  the  ears,  contusive  muscular  pains,  etc' 
In  these  cases  it  is  more  probable  that  the  galvanized  iron  oontaioad 
impurities  of  lead,  than  that  zinc  oxid  waa  the  cause  of  the  poiionoiu 
symptoms. 

326.  Foiaonons  nature  of  zino. — With  regard  to  zinc  as  a  pois^Dn,  the 
best  authorities  are  in  disagreement.  Briand  and  Chaude,  in  their  ex- 
cellent work,  declare  that  metallic  zinc  is  not  poisonous.*  If  accidentt 
have  occurred  to  workmen  who  work  with  this  metal,  they  affirm  Aat 
these  must  be  due  to  the  presence  of  arsenic  in  the  zinc  Dr.  Taylor^ 
mentions  the  case  of  an  epileptic,  who  took,  in  the  course  of  ama 
months,  1  pound,  having  taken  in  one  day  70  grains.  Tardieu  doei 
not  mention  zinc  as  a  poison  in  his  work  on  toxicology.  Neither  the 
oxid  nor  the  sulphate  of  zinc  can  be  regarded  as  powerful  irritiatl. 
There  is  no  case,  we  believe,  on  record  where  this  agent  has  been 
proved  incontestably  to  have  caused  death.  Dr.  Sehockow*  gim 
symptoms  of  poisoning  by  those  who  work  in  zinc  mines ;  but,  as  the« 
symptoms  are  similar  to  those  of  arsenic  and  lead,  and  as  these  meCalt 
are  present  in  the  metallic  ore  used  in  the  smelting  furnaces,  his  evi- 
dence is  of  small  account,  aa  compared  with  the  statements  of  toxi- 
cologists  of  higher  authority,  who  have  been  concerned  with  the  hi*- 
tory  of  persons  who  have  taken  large  medicinal  doses  without  acci- 
dent These  remarks  apply  equally  to  the  so-called  cases  of  chronic 
poisoning  by  zinc  oxid. 

The  chlorid  and  sulphate  of  zinc,  being  constituents  of  soldering 
fluids,  and  containing  free  hydrochloric  acid,  are  easily  obtainable; 
and  1 1  cases  of  fatal  poisoning  by  these  salts  of  zinc  are  reported  bj 
Mr.  Blytb,  7  of  which  were  by  accident,  and  4  by  suicide.  In  the 
tjible  of  the  medical  examiners'  returns  for  Massachusetts  (page  20) 
there  are  reported  10  fatal  cases  of  poisoning  by  these  salts,  all  sui- 
cidal. Wittbaus  and  Becker  have  collected  55  case^  of  fatal  poiaoo- 
ing  caused  by  these  two  salts,  of  which  46  were  in  Great  Britain,  aaS 
only  3  in  the  United  States.  Sulphate  of  zinc  was  used  in  25  cases,  in 
8  of  which  it  was  taken  by  mistake  for  Epsom  salts  (sulphate  of  mag- 
nesia), 5  were  suicidal,  and  4  were  homicidal.    Of  the  otber  40  cases. 

'  Am.  Jour.  Med,  8d.  Oct.  1850,  from  '  MpdimI  Juriaprudenee,  p.  iS6. 

Monthly  Jour.  Aug.  1860.  *Deut!>ohefl     med.     Vioehenrch.    ISTI. 

'  JoiiT.  de  Med.  1843,  p.  71  208,  from  H.  C.  VVood'e  Mat,  iiti. 

•Ibid.  p.  872.  Toxicology,  Phil«.  1882. 
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were  accidental,  and  7  suicidal.  In  26  of  theae  cases  Burnett's 
idfafallectBDt  was  used  in  soldering  fluid. 

387.  Sulphate  of  rinc,  in  general. — Sulphate  of  zinc,  white  vitriol, 
ZuSO,  4"  7HjO,  is  a  while,  crystalline  solid,  freely  soluble  in  water, 
ali^tlj  soluble  in  alcohol.  Its  solutions  have  an  acid  reaction  and  a 
Btroog,  ojitringcnt  taste.  It  is  used  exteneivoly  in  medicine  as  an 
emetic  and  as  an  extomal  astringent 

The  prompt  emetic  action  of  sulphate  of  rinc  is  the  cause  of  its 
seldom  producing  serious  effects.  The  doae  usually  administered 
with  a  view  to  its  emetic  operation  is  from  15  grains  to  V2  dram  (1 
to  S  gm.)  and  serious  results  have  seldom  been  witnessed  from  this. 
Dr.  Bahington  onoe  gave  36  grains  three  times  a  day,  for  several 
wreeks,  without  any  sickness  or  other  untoward  effect  being  produced ; 
but  cases  in  which  the  stomach  would  tolerate  such  doees  as  these  must 
be  very  rare.'  It  should  be  remembered  that  the  sulphate  of  zinc  is 
very  commonly  used  as  an  emetic  in  cases  where  tlie  physician 
wishes  to  get  rid  of  poisons  from  the  stomach,  and  that  it  is  never  in 
his  mind  that  he  is  giving  another  poison  when  he  administers  this 
drag.  The  records  and  experience  of  the  medical  profession  should 
oatweigh  all  other  doubtful  evidence. 

Christison  mentions  several  cases  in  which  the  salts  of  zinc  were 

Eppoeed  to  have  been  the  cause  of  death;  yet  some  of  these  seemed 
him  doubtful.  "Even  in  large  doses  it  can  hardly  be  accounted 
poisonous,  as  it  merely  gives  rise  to  vomiting  and  slight  diarrhea; 
and  tliat  an  adulteration  to  such  an  amount  would  always  betray  itself 
by  its  strong  disagreeable  taste."  '"  The  best-marked  c&sea  are,  how- 
ever, those  which  have  been  reported  as  occurring  at  Pavia.  The  first 
ca«e  occurred  in  the  person  of  a  strong  woman,  who  took,  by  mistake 
for  Epsom  salt^,  a  solution  of  1^  ounces  (46.65  gm.)  of  sulphate  of 
ziii&  She  instantly  vomited,  and  then  became  affected  with  almost 
innrwinnt  retching  and  purging  for  half  an  hour,  which  continued 
•Aerwards,  at  short  internals,  for  three  hours,  and  then  gradually 
diminished.  The  pulse  was  frequent  and  small,  and  extreme  pros- 
tration existed,  accompanied  with  distressing  restlessness  and 
atiine^;  the  temperature  of  the  skin  was  diminished;  great  pain  in 
the  abdomen,  limbs,  etc.,  existed,  as  well  as  a  sense  of  burning  in  the 
throat  and  stomach.  She  died  thirteen  and  a  half  hours  after  taking 
the  poison,  retaining  her  latcUectual  faculties  to  the  last. 


^« 


•fliiy't  Ho«p.  Rep.  Vol.  XII.  p.  17. 
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328.  PoBt-inortem  appearances  after  poisoning  by  salpbate  of  one.— 
On  examination,  forty  hours  after  death,  the  following  were  the  chief 
appearances  observed:  Great  lividity  of  the  skin;  congestion  of  the 
brain  and  its  membranes ;  congedtion  of  the  lungs ;  fiaccidily  of  the 
heart;  the  inner  siu'face  of  the  stomach  covered  witli  a  yelloirUh, 
pultaeeons  matter,  on  the  removal  of  which  a  uniform,  yellow,  oc)le^ 
0U8  color  was  observed,  except  towards  the  great  curvature,  where  it 
became  reddish;  a  gelatiniform  softening  {ratnolltssement)  of  tlie 
mucous  membraue  prevailed,  exposing  in  some  parts  the  sabmuoou 
cellular  tissue.     The  small  intestine  was  somewhat  injected,  and  coo- 
tained  yellowish  matters.     In  the  second  case  a  similar  dose  vta 
taken,  follo^red  by  nearly  the  same  symptoms,  but  the  patient  neo^ 
ered.     In  the  third  case  y^  of  an  ounce  (7.77  gm.)  was  taken,  whidi 
produced  the  same  symptoms  of  irritant  poisoning,  ending  in  rwov- 
ery.     In  the  fourth  case,  of  whieJi  little  account  is  furnished,  but 
which  proved  fatal,  it  is  stated  that  "2  drams  (7,77  gm.)  of  sulphaM 
of  zinc  were  detected  in  the  liver  and  blood,  the  fluids  of  the  alimen- 
tary canal  furnishing  but  little.'"' 

One  case,  in  which  the  sulphate  of  zinc  was  supposed  to  have  been 
given  with  criminal  intentions,  became  the  subject  of  judicial  inquiry 
in  France,  An  old  man  died  somewhat  suddenly,  having  sufferecl 
from  severe  pain  and  great  heat  in  the  chest  and  abdomen,  with  vio- 
lent vomiting  and  purging.  He  was  not  seen  by  a  physician.  On 
inspection,  the  stomach  and  bowels  were  found  highly  inflamed,  and 
sulphate  of  zinc  was  found  in  the  contents  of  the  stomach,  and  d 
ed  in  the  tissues.  The  body  of  a  woman,  who  had  died  two  mi 
previously,  was  also  disinterred,  and  sulphate  of  zinc  found  in  the 
viscera,"  Violent  enteritis  was  also  observed  in  a  case  reported  by 
Kranss,"  Dr.  Gibb  has  reported  the  case  of  a  lady  who  took,  by 
mistake,  about  G7  grains  of  sulphate  of  zinc  in  solution.  She  recov- 
ered, and  her  more  serious  symptoms  were  probably  owing  to  2  grains 
(0,13  gm.)  of  tartar  emetic  ignorautly  given  to  her.'*  A  case  ha^  been 
recorded  by  Dr.  Ogle  of  a  drunkard  who  attempted  to  commit  suicide 
by  cutting  hia  throat.  It  was  believed,  but  upon  no  direct  evidenoe, 
that  he  had  been  in  the  habit  of  swallowing  a  strong  lotion  which  he 
was  using  for  inflamed  eyes.  The  immediate  cause  of  death  was  not 
determined;  but  the  report  states  that  an  examination  of  the  body 
revealed  the  presence  of  sulphate  of  zinc  in  the  stomach,  a  white  ind 


"  Brit,  and  For.  M«d.-Chir,  Rev.  April, 
"  Jmir,  de  Chimie  Med.  1S45,  p.  529. 


"Cnnstntt'i   .Tnhri«*Mtcht.   1853. 
"Lancet,  Ma;,  IS&O,  p.  540. 
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riveled  appearance  of  the  mouth  and  fauces,  a  (Mndensed,  indurated, 
and  tripe-like  appearance  of  the  lining  memhrane  of  the  stomach,  and 

tsome  degree  of  the  small  intestine,  and  an  unusually  contracted 
lie  of  the  colon  and  rectum.'^  Two  more  recent  cases  are  recorded 
Dr.  Niemann."  In  the  first,  a  sickly  man  died  with  violent,  gas- 
c  pains  and  vomiting,  after  a  dose  administered  to  him  by  his  wife; 
and  sulphate  of  zinc  was  found,  upon  chemical  analysis,  in  the  con- 
tents of  the  stomach.  The  second  case  was  one  of  suicide.  In  neither 
was  the  quantity  of  the  poison  determined. 

3S9.  Detection  and  testa  of  inlphate  of  cino  poiaoninp. — ^From  its 
solution,  if  pure,  the  oxid  is  thrown  down  by  the  caustic  alkalies,  in 
Be  form  of  a  white  hydrate,  which  ia  easily  soluble  in  an  excess  of 
Hke  precipitant     Sulphid  of  ammonium  gives  a  whit©  precipitate. 
Had  alao  sulpbureted  hydrogen,  provided  there  is  no  free  acid  in  the 
Bolation.     Carbonate  of  ammonium  precipitates  carbonate  of  zinc, 
also  white,  which  is  readily  dissolved  in  an  excess  of  the  precipitant. 
Ferrocyanid  of  potassium  also  causes  a  white  precipitate.     If  mixed 
with  carbonate  of  sodium,  and  exposed  to  the  action  of  the  reducing 
inner  flame  of  the  blowpipe  upon  charcoal,  the  charcoal  becomes 
with  a  coating  of  oxid  of  zinc,  which  is  yellow  while  hot,  but 
white  upon  cooling.     If  a  compound  of  zinc  be  moistened 
a  solution  of  nitrate  of  cobalt,  and  heated  by  the  blowpipe,  a 
_mas  ia  left  which  has  a  beautiful  green  color.     The  sulphid  of  am- 
xium  is  the  most  characteristic  and  unobjectionable  of  these  re- 
its;  for  zinc  is  the  only  metal,  with  the  exception  of  aluminium, 
hose  salts  are  thrown  down  white  by  it,  but  zinc  can  easily  be  distin- 
guished because,  though  the  aluminium  salts  are  also  thrown  down, 
tbe  precipitate  is  not  soluble  in  an  excess  of  the  reagent.     Having 
discovered  the  base,  the  presence  of  sulphuric  acid  in  the  combination 
may  be  easily  detected,  by  testing  with  chlorid  of  barium. 

830.  Chlorid  of  «inc,  in  general. — Chlorid  of  zinc,  a  very  soluble, 
ileliquesoent  salt,  is  a  constituent  of  Burnett's  disinfectant,  and  in  the 
boft  injection"  fluid  used  for  preserving  bodies  for  dissection. 

331.  Symptoms  of  chlorid  of  sine  poisoning. —  The  external  use  of 
chlorid  of  zinc,  applied  locally  to  a  cancerous  breast  (Elyth)  by  a 
quack  at  Barnstaple,  Devon,  England,  was  followed  by  general  symp- 
toms of  internal  poisoning  by  zinc,  and  that  metal  was  found  in  the 
liver  and  other  organs.  The  symptoms  of  fatal  poisoning  by  chlorid 
of  zinc  are  immediate  pain  in  the  throat,  burning  of  the  lips,  tongue, 

/NA  Aug.  18SD,  p.  210.  "Ilenke's  ZeiUehrift,  LX5TIIL  Ht. 
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etc.,  difficulty  in  swallowing,  increase  of  ealiva,  bloody  vontitiog, 
diarrhea,  collapse,  coma,  and  death  sometimes  within  a  few  hours. 

332.  Symptonu  of  inbacute  poisoning  by  cblorid  of  siiio. —  \Vlim 
death  has  l>een  delayed  beyond  the  third  day,  there  is  gastroinleatiul 
irritation,  followed  later  by  diarrhea;  after  the  lapse  of  a  fortni^tt 
perversion  of  taste  and  smell,  aphonia,  spasms  of  muscles,  muscuUr 
veakneaa,  and  impaired  sight,^ — all  referable  to  inhibitdon  of  nervou 
centers.  Other  symptoms  are  a  catarrhal  condition  of  the  stomaok 
and  intestines,  chills  with  pains  in  the  back,  pains  in  the  forehead, 
sweating,  and  gradual  convalescence.  The  local  inflammatory  adiee 
upon  the  throat  may  result  in  stricture  of  the  gullet  and  of  the  p;- 
lorns,  and,  also,  destruction  of  the  stomach  glands,  the  results  of 
which  would  be  inanition  from  impaired  digestion,  and  death. 

333.  Post-mortem  appearances  after  poisoning  by  oUorid  of  niie.— 
These  vary  ae«!ording  to  periods  at  which  death  took  place.  Afirr 
acute  poisoning,  the  lining  membrane  of  the  mouth  and  gullet  is  while 
and  opaque,  of  the  stomach  hard  and  leathery,  shriveled,  corrugated, 
or  ulcerated. 

After  subacute  and  chronic  poisoning,  constriction  of  the  gullet 
and  of  the  cardiac  portions  of  the  stomach  may  be  present,  and  show 
similar  lesions  as  described  under  the  head  of  mineral  acids.  In  these 
cases  it  would  be  a  question  whether  the  inflammatory  processes  were 
not  more  likely  due  to  free  hydrochloric  acid  contained  in  the  solder 
ing  solution  containing  chlorid  of  zinc  In  one  of  Dr.  Markham'i 
cases,  in  a  patient  who  died  ten  weeks  after  the  ingestion  of  chlorid 
of  zinc,  there  was  noticed  a  constriction  at  the  pyloric  end  of  the 
stomach,  so  that  a  quill  could  hardly  pass  through  the  stricture.  In 
another  case  (Blyth)  there  is  preserved  in  Guy's  Hospital  a  prepara- 
tion of  the  stomach  of  a  patient  who  died  fourteen  weeks  after  taking 
a  tablespoonful  of  Burnett's  disinfectant:  This  stomach,  much  con- 
tracted (to  5  inches  in  length),  has  ulcerations  both  at  the  pylorn* 
and  at  the  entrance  of  the  gullet;  uear  the  cardiac  portion  of  llie 
stomach  is  a  pouch-like  dilatation  of  the  mucous  membrane,  adherent 
to  the  spleen ;  this  communicates  by  a  perforation  with  an  absceM, 
whose  limits  are  bounded  by  the  stomach,  diaphragm,  and  spleen, 
and  originally  contained  3  ounces  of  dirt)' -looking  pus.  At  the 
pyloric  orifice  there  is  a  second  perforation,  but  the  content;.  we« 
confined  by  the  adherent  omentum  and  transverse  colon.  The  mua- 
eular  coata  appeared  thickened. 
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334.  In  general, — Tin  is  used  io  the  solder  in  canned  meats,  fruits, 
and  vegetables.  It  is  doubtful  if  this  can  serve  as  a  source  of  poison- 
ittg;  for  Roesaing'*'  claims  that  tin  is  not  acted  upon  b;  the  digestive 
juices. 

335.  Cblorid  of  tin. —  This  preparation  needs  little  notice :  it  is  an 
irritant  poison,  but  has  seldom  given  rise  to  accidents.  An  old  man 
dried  some  wet,  cooking  salt  in  a  tin  dish  upon  a  stove,  and  then  ate 
some  meat  and  bread  with  which  he  had  wiped  the  dish.  He  was 
seized  with  chilliness,  violent  pain  in  the  stomach,  and  the  abdomen 
became  swollen  and  tender  upon  preasure.     A  febrile  condition  was 

^■Kon  set  up;  but  the  most  striking  symptom  was  salivation,  with 

^extreme  fetor  of  the  breath,  and  a  grayish  discoloration  of  the  gums. 

They,  as  well  as  the  tongue  and  inside  of  the  cheeks,  became  covered 

with  ulcers.     By  an  appropriate  treatment  and  gargles  of  chlorid 

of  lime,  Lc-  was  restored  in  a  few  days." 

te336.  Foisononi  nature  of  tin  and  its  salts,  in  general. — It  is  highly 
iprobable  that  tin  and  its  salts  are  poisonous  per  se,  but  on  account 
other  metallic  contaminations;  and  the  case  above  cited  is  evidently 
ustrative  of  this  theory,  since  the  tin  diah,  so  called,  could  har<ily 
be  other  than  an  iron  dish  plated  with  tin.  The  plating  of  tin,  either 
on  copper  or  iron,  is  well  known  not  to  be  pure  tin  plate,  the  tin  of 
which  ta  insoluble,  or  without  irritant  or  corrosive  properties.  Among 
the  oontominations  of  tinned  metal  is,  principally,  lead,  which,  on 
aooount  of  it£  cheaper  price,  is  largely  used  in  place  of  tin.  The  pro- 
portion of  lead  to  the  amalgam,  used  to  coat  copper  and  iron,  varies 
from  10  to  50  per  cent;  and  when  the  amalgam  coating  contains  the 
Utter  amoimt,  it  is  easily  dissolved  in  water  or  the  weak,  organic 
acids,  and  hence  gives  rise  to  symptoms  of  lead  poisoning  in  those 
who  may  be  exposed  to  its  absorption.  The  large  amount  of  lead 
used  in  the  tin -lead  amalgam  causes  a  bluish- white  appearance,  and 
henoe  artisans  combine  a  certain  amount  of  zinc  to  whiten  this  coat- 
ing, and  to  give  it  a  bright,  white  luster;  the  amount  of  zinc  added 
to  Uie  amalgam  varies  from  15  to  25  per  cenL  Consequently,  who 
would  dare  to  impute  the  well-known  symptoms  above  related  as 
peculiar  to  tin  poisoning,  when  the  amount  of  tin  used  in  tin  plate  is 
reduced  to  25  per  cent  for  the  least,  or  75  for  the  heaviest  plated 
rare }    la  it  not  more  reasonable,  unless  chemical  research  shall  dis- 
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in  the  esse  abo««  quoted,  to  cUorid  of  lead  (from  decomposition  of 
die  floddi^  salt),  lAidi  is  the  most  active  and  dangerous  of  lead 
•ah»f  To  tboee  of  o«r  readers  who  desire  to  know  more  of  tlii- 
dangcrotu,  because  so  extensire,  use  of  lead,  reference  is  made  to  the 
article  Etain,'*  and  to  the  bibliograpliieal  references  therein  oon- 
tained. 

Since  the  above  was  written  in  the  foorth  edition  of  this  wdtV, 
there  bare  oceorred  a  few  cases  where  toxic  symptoms  followed  the 
ingestion  of  tin  salts.  A  chemist  swallowed,  by  mistake,  in  some 
put^  powder,  a  higher  oxid  of  tin ;  he  had  used  it  for  months  in  bis 
pepper  box.'*  Luff'^  mentions  four  cases  of  poisoniiig  by  tin,  in  a 
tin  can  of  cherries,  in  which  it  was  estimated  that  1.9  grains  (0.123 
gm.)  of  the  higher  oxid  of  tin  were  contained  in  each  fluidonnce 
(about  30  cc)  of  the  cherry  joioe  contained  in  the  can.  This  would 
be  equal  to  3.2  grains  (0.207  gm.)  of  the  malate  of  tin  in  the  same 
qaand^  of  juice.  The  danger  of  tin  salts  poisoning,  in  cans  con- 
taining preserved  meats,  is  less  likely  to  happen,  because  the  amoiut 
is  never  large  in  the  solder  used  for  sealing  them. 

337.  Symptoms  of  poisoning. —  These,  in  the  four  cases  mentioned 
by  Dr.  Luff,  were  very  severe, — nausea  accompanied  with  a  strong, 
metallic  taste;  abdominal  pains  followed  by  vomiting  and  diarrhea; 
symptoms  of  collapse,  with  feeble,  irregular,  and  rapid  pulse;  and 
occasionally,  cyanosis,  collapse,  unconsciousness  (in  one  case),  mii» 
cular  cramps,  and  albiuninuria.  All  these  four  cases  recovered.  The 
case  of  the  chemist,  above  quoted,  was  fatal,  after  an  illness  of  t 
couple  of  months. 

According  to  Unjar  and  Bodlander,  experiments  upon  the  lower 
animals  to  which  were  given  hypodermic  doses  of  oonirritating  tin 
salts,  produced  poisonous  symptoms  Uke  those  of  the  other  metals, 
and  undermined  their  health,  sometimes  even  causing  death;  tin  «u 
found  in  the  tissues  and  urine  of  these  animals. 

338.  Lethal  dow. —  This,  on  account  of  the  few  cases  of  fatal  poi- 
soning recorded,  cannot  be  stated  with  any  degree  of  precision. 

339.  Treatment. — The  stomach  should  be  emptied  by  a  mild  emetic 
(not  sulphate  of  zinc)  of  mustard  and  water,  or  by  the  stomach  pnmp- 
The  collapse  should  be  treated  by  alcoholic  stimulants,  and  the  pain 
by  opium ;  demulcent  drinks  freely  administered. 


"  Nonvfsu  Diet,  de  M6d.  et  de  Chir. 
tome  XIV.  p.  £7S  el  aeq. 


"  Mod.  Press  ind  dn.  ISM. 
"  LiiiT,  op.  cit.  Vol.  1.  p.  218. 
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340.  Poft-mortem  appearances. — There  are  none  recorded. 

341.  Testi. — Tin  forma  two  kinds  of  salts, — stannous  and  stannic 
The  stannous  salts  give  the  following  reactions:  With  hydrogen  311I- 
ohid,  a  brown  precipitate  of  stannous  aulphid;  with  mercury  chlorid, 

Hgrny  deposit  of  mercury;  with  fixed  alkalies,  a  white  precipitate, 
sohihle  in  excess  of  reagent  and  reprecipitated  on  boiling.  The 
■tannic  salta  give  the  following  reactions;     With  hydrogen  sulphid, 

■  yeUow  precipitate  of  stannic  sulphid;  with  fixed  alkalies,  a  white 
precipitate,  soluble  in  excess  of  reagent,  but  not  reprecipitated  by 
boiling. 

The  method  usually  adopted  is  that  used  for  the  separation  of  ar- 
senic from  organic  tissues,  as  already  described.  After  removal  of 
the  organic  sulphid,  the  tin,  if  present,  will  be  in  the  form  of  a 
stan&ic  salt,  and  can  be  determined  by  the  above  testa. 
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842.  Nitrate  of  silver,  in  general. — Silver  nitxate,  AgNOj,  lunar 
catistic,  crystallizes  in  colorless,  rhombic  plates,  very  soluble  in  water, 
with  a  metallic  taata  In  medicine  it  is  used  principally  as  an 
esfharotic. 

_  343.  Cauf  of  poisoning  by  nitrate  of  Bilver, —  Poisoning  by  it  is 
lot,  however,  of  frequent  occurrence.  A  patient  at  the  Eopital 
St.  Louis,  in  Paris,  recovered,  after  having  swallowed  1  ounce  in 
solution.  The  nitrate  of  silver  was  neutralized  by  the  administration 
of  common  salt"  In  a  case  reported  by  Krahmer,  a  like  quantity 
produced  insensibility  to  tactile  impressions,  loss  of  consciousness, 
and  convulsions.  By  the  sixth  day  the  patient  had  recovered. ''  The 
nature  of  the  poison  can  be  roughly  detected  by  the  grayish  color 
which  it  communicatee  to  organic  matter. 

H   Willhaus  and  Becker  have  collected  7  cases  of  poisoning  by  nitrate 
Bf  silver,  which  were  accidental,  from  swallowing  this  cau.itic  whan 
nsed  in  the  mouth  or  throat  for  local  affections ;  5  were  children  (one 
fatal  case),  and  2  were  adults. 

344.  Preparations  containing  nitrate  of  lilver. —  There  are  several 
preparations  containing  nitrate  of  silver,  among  which  may  be  noted 
the  following:  (U.  S.  P.)  (Mitigated  caustic)  Diluted  silver  nitrate, 
«de  by  the  fusing  of  30  parts  of  silver  nitrate  with  60  parts  of 
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potasaiom  nitrate ;  sUver  oxid  as  a  medicine ;  silver  iodid  tlao  tt  i 
medicine. 

345.  Hail  dyei. —  Aqaa  orientalis,  containing  of  grain  diver  ! 
drams,  of  nitric  acid  1  ounce,  some  steel  filings,  distilled  water  1^ 
omices,  \vater  added  to  make  3^  ounces,  and  filtered.  (Argeotu 
tincture)  Kitrate  of  silver  1  dram,  rose  water  1  fluidounoe,  saS- 
cient  nitrate  of  copper  to  impart  a  greenish  tint.  (£au  d'AfriqueJ 
Two  aolutions,— one  of  nitrate  of  silver,  the  other  of  potaah,  ooD- 
taining  ammonium  sulpbid. 

346.  Harking  loka. —  Indelible  ints  contain  varying  qoaatities  of 
silver  nitrate  from  8  per  cent  to  30  per  cent 

347.  SymptOBiB  of  acute  poisoning. —  White  eschars  in  mouth :  grip- 
ing pains ;  vomiting  of  light-colored  masses,  turning  black  when  ei- 
posed  to  light;  occasionally  the  vomited  matters  may  contain  blood; 
purging  diarrhea  generally  occurs  with  the  appearance  of  blood 
in  the  stools ;  collapse,  muscular  cramps,  uaconaciousuesa. 

A  caae  is  reported  of  fatal  poisoning  by  a  piece  of  silver  ninte 
(^  of  an  inch  long)  having  fallen  down  the  throat  of  a  child  Sfteen 
months  old ;  vomiting  immediately  occurred,  followed  by  conmlaioia 
and  diarrhea ;  sodium  chlorid  was  given,  but  the  child  died  ia  dx 
hours.^'  In  other  cases  paralysis  and  unconsciousDess  ha^-e  been  n- 
ported. 

348.  Subacute  and  chronic  poisoning. —  Silver  salts  io  the  form  of 
nitrate  and  iodid  have  frequently  been  prescribed  for  a  long  qiik 
in  chronic  nervous  diseases.     In  these  cases  a  peculiar  bluish  com 
plexion  will  follow,  probably  due  to  the  deposit  of  finely  divided  grtn 
ules  of  metallic  silver  in  the  skin.   This  effect  of  patches  of  a  simiUr 
hue  is  more  marked  in  those  parts  of  the  body  exported  to  the  sunli^t; 
yet  the  color  is  not  confined  to  the  surface  of  skin,  but  is  Heo  am 
in  the  mucous  membrane,  showing  a  violet  line  around  tlie  edge  of  the 
gums.   This  effect  has  been  ob3er4ed  after  a  two  months'  oontinmHe 
treatment  of  a  patient  with  silver  nitrate,  the  whole  quantity  takNi 
being  60  grains  (a  little  less  than  4  gm.)    Riemer  records  ■  earn 
(Blytb)  in  which,  after  a  year's  use  of  a  total  quantity  of  17.4  grttas, 
a  grayish-black  color  of  the  face  was  produced;  later,  when  oetrlT 
double  the  quantity  had  been  taken,  tlie  color  invaded  the  whole  Wj- 
This  staining  of  the  skin  begins  first  around  the  nails  and  fingen 
The  administration  of  small  doses  of  silver  nitrate  appears  to  inhibit 
the  function  of  a  refies  action  centered  in  the  central  uervous  syiiem. 

"  Brit.  Med.  Jour.  May,  IBTI. 


349.  Lethal  dose.— 50  grains  (about  3.2  gra.)  has  proved  fatal  to 
[ao  adult.    The  administration  of  y^.  grain  to  2  grains  (.03  to  .13  gui.) 
of  the  silver  nitrate,  and    the   same    quantities   of   the   silver   oxid 
^^  ia  used  continuously  aa  medicinal  treatment 

H  350.  Treatment  in  acute  cases.— Chlorid  of  sodium  (table  salt), 
^■tUnimiiious  drinks,  and  milk.  Where,  oeeasionally,  chronic  poison- 
^HsBg  may  have  occurred,  as,  for  instance,  with  idceration  of  the  stom- 
■cb,  and  the  discoloration  of  skin,  hair  follicles,  perspiration  glands, 
[Also  of  the  lips  and  of  the  gums,  there  is  no  antidote. 

391.  Action. — Silver,   as   well   as   the   other  metala,   iron,   nickel, 

lit,  and  manganese,  and  other  heavy  metals,  pass  exclusively  from 

^blood  into  the  intestines,  being  secreted  by  means  of  Lieberkiihn's 

nds ;  if  there  is  a  large  quantity  of  these  in  the  blood  they  are  likely 

be  excreted  by  the  kidneys,  and  cause  parenchymatous  nephritis. 

main  quantity  of  the  metal  circulating  with  the  blood  is  held  by 

liver,  whence  it  is  slowly  transported  toward  the  intestines  by 

icocytes. 

352-  Dia^osis. — In  acute  cases,  by  appearance  of  the  vomit  above 
^nsiiied,  light-colored  masses,  turning  black  when  exposed  to  light; 
white  eschars  in  mouth. 

353.  Post-morteni  appearances. — In  acute  cases,  gastroenteritis.  In 
>nic  cases,  ulceration  of  the  cesophagua  and  stomach,  blackening  of 
glomeruli  of  the  kidneys,  Glisson's  capsule  of  the  liver,  the  villi 

the  small  inteatinee,  and  medullary  portion  of  the  bones.     Sec- 
of  the  blackened  organs  .can  be  seen  to  be  decolorized  under  the 
microscope,  by  cyanid  of  potassium. 

354.  Tests  and  detection. —  Soluble  salts  of  silver,  when  added  to  a 
>lucion  of  hydrochloric  acid  or  soluble  chlorid,  precipitate  chlorid  of 

lilver,  as  a  white,  curdy  mass,  soluble  in  ammonia,  but  insoluble  in 
litric  acid;  with  potassium  iodid,  soluble  salts  of  silver  give  a  jel- 
l-white precipitate  of  silver  iodid,  insoluble  in  nitric  acid,  and 
ly  verv  slightly  soluble  in  ammonia;  wilh  potassium  chroraate,  a 
red  precipitate ;  with  siJphureted  hydrogen,  a  brownish-black  pre- 
cipitate, insoluble  in  ammonium  sulphohvdrate:  withKOIInr  NaOII, 
i^^a  brown  precipitate,  insoluble  in  excess,  but  st>luble  in  ammonia. 
^H     In  the  destruction  of  organic  matter,  as  described  under  arsenic, 
^^the  silver  is  precipitated  in  the  form  of  silver  chlorid.     This  can  be 
>Hected  on  a  filter,  washed,  dissolved  in  ammonium  hydrate,  repn- 
eipitated  by  hydrochloric  acid,  etc.     After  repeating  this  process  of 
irification  «uce  or  twice,  the  identity  of  the  silver  can  be  determined 
the  above  tests.     Also  a  portion  of  silver  chlorid  precipitate,  after 
jing  purified,  can  be  reduced  on  charcoal  to  metallic  silver. 
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355.  Trichlorid  of  gold. — The  trichlorid  of  gold  is  also  a  higUj 
irritant  poison,  acting  very  much  like  corrosive  sublimate.  Cnlleriet, 
the  nephew,  has  seen  1/15  of  a  grain  (.0044  gm.)  excite,  at  tlie  aer- 
ond  dose,  gastric  irritation,  diyneas  of  the  tongue,  redness  of  the 
throat,  eolic,  and  diarrhea.'* 

356.  Bichlorid  of  platinum. — The  bichlorid  of  platiniim  is  a  power- 
ful, caustic  poison.  It  is  rarf^ly  used,  is  medical  practice,  for  the 
treatment  of  secondary  syphilis. 

SXVn.    NkDTEAL  BODICM,  potassium,  AHD  AUMOmOli  SALTS. 

357.  Actios  of  salts  of  lodiiun,  potassium,  and  ammoninm,  in  gnoil. 

— The  neutral  suits  of  aodium,  potassium,  and  auimoniiiiii,  formed  \i\ 
the  union  of  the  sulphuric  acid,  hydrochloric  acid,  tartaric  add, 
citric  acid,  and  in  combination  w'th  halogens,  bromiD,  and  iodin,  pre 
diice  a  poisonous  effect,  on  account  of  the  alkaline  metal,  rather  tliait 
from  the  acid,  in  combination.  The  poisonous  action  of  the  potassinm 
salts  is  the  strongest,  and  that  of  the  sodium  salts  is  the  ireatot, 
while  that  of  the  ammonium  salts  lies  bet^vee^  these  two.  If  llie  pw' 
8onou3  action  of  the  sodium  salt  be  placed  at  1,  the  ammonium  salt 
might  he  considered  twice  as  powerful,  or  at  2,  and  the  potassinnj 
salt  three  times  as  powerful,  or  at  3.  These  calculations  have  been 
based  by  the  action  of  these  neutral  salts  upon  the  central  organs  of 
circulation  and  of  respiration,  yet  the  indications  appear  to  sbow 
that  their  relative  action  upon  the  whole  organism  is  in  similar  pro- 
portions as  upon  the  two  center  organs  above  indicated.  While  tlii» 
statement  is  based  mainly  upon  experiments  upon  animals,  yet  tlw 
results  of  clinical  experience  seem  to  corroborate  this  statemenL 
Some  of  the  fatal  cases  of  poisoning  by  these  neutral  salt*,  few  a 
number,  date  back  to  the  period  of  1S37  to  1856.  The  experiment*! 
study  of  their  action  is  of  a  much  later  period.  There  may  be  onr 
exception  to  this  theory,  in  the  case  of  alkaline  salts  of  iodin.  Robert 
proffers  the  theory  that  in  this  case  the  iodin  may  be  liberated  within 
the  organism,  possibly  by  the  nitrous  acid  contained  in  the  rauin* 
of  the  nose,  or  by  some  yet  unknown  action  of  enzymes  from  llw 
fungi  of  suppuration.  This  writer  classifies  enzymes  as  pepsin,  xrjp- 
sin,  ptyalin,  diastase,  emulain,  and  myrosin.  Robert  also  caUa  alten- 
tion  to  the  fact  that  these  alkaline  salts  may,  in  concentrated  solution, 
produce  an  entirely  different  poisonous  action  than  when  given  in  llw 
ordinary  solution  used  in  disease  by  physicians.     The  concentrated 
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ntioD,  even  including  table  salt,  sodium  sulphate  (Glauber's  salt), 

id  magnesium  sulphate  (Epsom  salts),  may  produce  fatal  symptoms 

poisoning  of  a  corrosive  character,  when  brought  in  contact  with 

(be  mucous  membrane.     The  weaker  solutions  appear  to  absorb  the 

watery  constituents  of  the  blood,  producing  a  colloidal  state  of  the 

sctive  cella  in  the  body,  while  the  concentrated  solution  produces  a 

abriveling  and  decay  of  these  cells,  when  coming  in  contact  with  them, 

ud   also    "a    reactive   inSammation    around    them."      This   writer 

ibes  to  the  potassium  salts  a  specific  exciting  action  upon  the  heart 

id,  in  larger  doses,  a  paralysis  of  its  muscular  walls,  while  corre- 

luding  solutions  of  the  sodium  salts  are   devoid  of  any  such  action. 

The  common  table  salt,  in  the  enormous  quantity  of  half  a  pound  or 

juore,  has  destroyed  human  life ;  the  potasaic  sulphate  and  its  tartrate 

ve  destroyed  human  life. 

35S.  Experiments  on  animals. — These  neutral  salts — especially  the 
<Ia.s3ic  salt — reduce  excitability  and  contractility  of  the  heart  of 
to  a  powerful  degree;  they  produce  slowing  of  the  pulsations, 
irregularity,  and  finally,  cessation  of  its  pulsations.   When  a  potassic 
It  is  injected  into  the  blood  vessels  of  a  warm-blooded  animal,  imme- 
liate  death  follows  from  arrest  of  the  heart's  action.    The  siibcutane- 
iMs  injections  of  similar  doses  cause  a  retardation  of  the  pulse  rate, 
lifficult  respiration,  and  convulsions,  ending  in  death;  smaller  doses 
till  will  produce  a  temporary  weakness  of  arterial  pressure,  quickly 
allowed  by  abnormal  blood  pressure;  the  first  effect,  only  for  a  few 
jjids,  increases  the  rate  of  pulsation,  but,  later  on,  produces  a 
ptitrdation.     This  effect  on  the  blood  pressure  in  the  arteries  will 
iir  even  after  section  of  the  spinal  cord.     Some  of  the  larger  doses 
the  potassium  salts  will  rapidly  diminish  the  blood  pressure,  and 
inee  an  apparent  cessation  of  the  heart's  action ;  but  if  the  thorax  be 
ened,  the  heart  will  be  seen  to  contract  regularly  at  about  three 
imes  the  normal  rate  per  minute;  if  artificial  respiration  be  then 
maintained,  and  the  walls  of  the  chest  be  compressed  sufficiently  to 

tipty  the  heart  of  its  blood,  the  arterial  blood  pressure  will  increase, 
d  natural  respiration  may  follow.     In  one  of  Boehm's  e-N  peri  merits, 
animal  lay  apparently  dead  for  thirty-six  minutes,  but,  under  the 
previous  method  as  descrilicd,  it  was  brought  to  life  again. 

The  action  of  potassium  and  sodium  neutral  silts  upon  the  blood  is 

^■iinilar;  tlie  blood  changes  to  a  brighter  red,  and  the  form  of  tlio  cor- 

^kuscles  becomes  shriveled  through  lack  of  water.   The  voluntary  mua- 

ele9,intowhichaBolution  of  potaaiiimi  neutral  sail*  is  injected  through 

the  blood  veaeels,  quickly  lose  their  contractility,  and  the  nerves  in 

OODtact  with  this  solution  lose  their  power  of  conveying  excitability. 
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Tbe  elimination  of  the  neutral  salts  is  by  the  kidneys,  while  ihat 
of  the  potassium  ealta,  eliminated  through  these  organs,  is  aocom- 
plished  much  more  elowly;  about  one  fifth  (.78  gm.)  of  a  total  injec- 
tion (4  gm.)  in  solution  of  potassic  chlorid  was  excreted  with  tbe 
urine  in  the  first  sixteen  hours,  and  more  than  a  half  of  this  doK 
(^.B77  gm.)  during  the  following  twenty-four  hours,     (Blyth). 

359.  Sulphate  of  potassium  in  general. —  This  drug  has  given  me 
to  quite  a  number  of  cases  of  potsooiug,  on  account  of  its  use  by  the 
laity, — especially  in  France  and  England,  in  many  puerperal  condi- 
tions, such  as  for  diminishing  the  secretion  of  milk,  and  for  procnriDg 
abortion.*"  Some  of  the  accidents  caused  by  its  use  have  been  due  la 
impurities  which  the  commercial  salt  contained,  siicli  as  the  EulpbatH 
of  zinc  and  copper,  corrosive  sublimate,  and  potassium  oxalate  and 
arseniate.  Sonnenachein**  records  a  case  in  which  a  woman  took 
about  10  drains  by  order  of  her  jihvsician,  and  died  in  two  honn. 

360.  Symptomi  produced  by  aulpbate  of  potassiiim. — The  STmpioim 
produced  by  it  are  those  of  an  irritant, — severe  pain,  and  burniiu> 
sensation  in  the  stomach  and  abdomen;  and  all  of  the  symptoms  uf 
inflammation  of  the  stomach  and  intestines, — nausea,  vomiting,  putt- 
ing, cramps,  etc.  Taylor*'  records  a  case  of  a  woman  who  took  a 
large  quantity,  presumably  2  ounces,  for  the  purpose  of  procuring 
abortion,  death  taking  place  after  svmptoms  of  severe  irritatioD  of 
the  stomach  and  bowels,  and  after  death,  the  examination  showed  evi- 
dences of  such  irritation. 

361.  Nitrate  of  potassium  in  ^neral.—  Nitrate  of  Potassium.  (Salt- 
peter, niter,  sal  prunella).  Potassium  nitrate  (niter)  has  btea  • 
common  remedy  in  hoiisphold  medicine,  and  is  also  largely  used  ■*  • 
stable  remedy  for  horses  and  cattle.  It  has  often  been  mistaken  for 
Epsom  salts  and  Glauber's  salt  for  use  as  a  purgative.  Occasionill;, 
it  has  been  mistaken  for  table  salt,  and  in  one  case  it  was  used  in  i 
concentrated  form,  by  mistake,  as  an  enema.  There  are  on  record  8 
cases  of  poisoning  through  its  mistake  for  a  purgative  salt  Then 
are  20  cases  of  poisoning  by  potassic  nitrate  on  record. 

"A  German,  who  spoke  English  imperfectly,  went  into  a  store, 
and  asked  for  'Litter  salts,'  meaning  sulphate  of  magnesium  {bititf 
Sah).  The  attendant  supposed  he  meant  saltpeter,  and  gave  him 
Va  a  pound.  The  man  took  SVa  ounces  (109  gm.)  at  one  dose.  Hii 
bowels  were  opened  three  times  within  three  or  four  hours.     He  com- 

■  Mowbray,    London,     Med.     Ouette,    !8M,  p.  82,  and  Ann.  d'HTiritee   AttO, 
lS-(3-44,  Vol.  XXXIII.  p_.  54.  1842. 

"  HiLDdbuch     der      getieht.      Cliemi^,        "  On  Pi>iaoii»,  I87S,  p.  2S6. 
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aed  of  a  slight  aetn^ation  of  beat  in  the  epigastrium,  and  drank  a 
deal  of  water.  About  five  hours  after  having  taken  the  »alt>- 
peter,  he  suddenly  fell  out  of  his  chair  and  died, 

"The  marked  peculiarity,  in  this  case,  was  the  absence  of  the 
painful  s^-mptoms  which  usuallj  follow  the  ingestion  of  irritant  poi- 
sons; and  the  question,  How  was  death  produced!  arises.  Certninly 
not  by  inflammation  of  the  stomach,  for  he  complained  of  nothing  but 
a  alight  sense  of  boat  in  the  stomach.  The  poison  must  have  acted 
by  destroying  the  vitality  of  the  blood.  There  was  no  post-mortem 
ezamination.  The  rigor  mortis  was  very  imperfect,  the  lips  of  al- 
most a  natural  pink  hue,  and  the  appearance  of  the  countenance  so 
life-like  that  some  persona  who  were  present  doubted  the  propriety  of 
interment  on  the  third  day."** 

This  is  the  largest  dose  of  niter  which  we  find  recorded  as  having 
been  taken,  and  its  symptoms  were,  on  that  account  probably,  pecu- 
liar. There  are  numerous  instances  of  death  occasioned  by  1  or  li/^ 
ounces  of  this  salt,  in  which  the  symptoms  were  those  of  a  violent, 
local  irritant,  and  a  depressing  action  at  the  same  time  upon  the  heart 
and  the  nervous  power.  Death  may  occur  within  two  hours.  On  the 
other  band,  recovery  baa  taken  place  after  doses  of  niter  varying  from 
^  to  2  ounces  (15  to  62  gm.).  The  symptoms  are  vomiting,  with 
extreme  burning  pain  in  the  throat  and  abdomen,  followed  by  oold- 
ima  and  collapse,  and,  subsequently,  by  bloody  stools.  In  one  case 
bloody  vomiting  is  noted.'*  Nervous  symptoms,  such  as  tremor, 
ifpaam,  and  hallucinations,  have  been  observed.  Kecovery  is  slow, 
and  the  digestive  function  remains  feeble  or  deranged.*" 

362.  Treatment. —  As  in  the  case  of  the  other  neutral  salts,  the  stom- 
ach should  be  evacuated  by  the  stomach  pump  or  mild  emetics,  and 
washed  out.  Emollient  drinks  should  then  be  administered,  applica- 
tion of  heat  to  the  surface  of  the  body,  and  stimulants  to  overcome  the 
feeble  action  of  the  heart 

863.  Action  of  nitrate  of  potassinm  and  of  lodinm. —  The  action  of 
the  nitrate  of  potassium  and  also  of  sodium  is  somewhat  different 


*  N««  JasFV  Mfdieal  Reporter.   Jan. 
IKS. 

'Jour.  t.  Phannakod}iiaDiik,  11.  178, 
"Sweet  ipirits  of  niter  or  spirit  of 
nitroa*  ether.  U  an  alcoholic  solution 
of  vtfajrl  Ditrate.  containing  five  per  cent 
of  the  erude  ether.  There  are  a  few 
ouea  of  poisoninfr  by  lar^iie  doHen.  two 
nr  three  oiincen,  of  thin  m<->Iicinc;  but  in 
onlinarT  doaea  and  well  dihitpd  It  iMin 
y  be  o»ll«d  ■  poison.       When  it  ii 
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tatcen  undiluted.  It  may  aet  up  an  Ir- 
ritation of  the  Btomaeh  and  boweta;  but 
the  nnme  ninj  be  said  of  not  a  few  nf 
(he  resulnr  meciicines  not  ordinnrilT 
(wneiilered  as  poisonous.  The  solution 
[in  Hlandine  in  sunlight  a  Ion;  lime  wll> 
form  nitric  acid.  The  few  eA«es  re 
ported  were  among  children,  or  feehle 
pcr'40us  I  London  Lancet,  1RTS,  2d  Pt. 
TOO,  and  1879,  Ist  Pt.  p.  9). 
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from  thst  of  tbe  oUier  neutral  salts,  because,  in  cases  of  poiBoning 
from  these  nitrates,  tbe  action  of  the  tiitric  acid  becomes  efiective. 
Large  doses,  46.3  to  77.2  grains  (3  to  5  gm.),  of  potussic  nitraie  cause 
distress  in  the  stomach  and  pain  in  the  bowels ;  digestion  is  also  dit- 
turbed,  and  there  may  be  vomiting  and  diarrhea ;  there  is  also  irritt- 
tion  of  the  bladder;  a  strong  desire  to  urinate  frequently.  In  still 
laiger  doses,  231  to  463  grains  (15  to  30  gm.),  symptoms  of  acnte 
gastroenteritis,  accompanied  with  great  pain  and  frequent  vomiting 
are  manifesled ;  the  vomit  may  contain  blood ;  there  is  also  irregi 
ity  and  slowing  of  the  pulse,  weakness,  cold  sweats;  painful  m 
cramps, — especially  in  the  calves  of  the  legs, — aphonia,  eonvulsiuna, 
collapse,  and,  finally,  death  supervenes.  Unlike  the  neutral  siila 
first  mentioned,  pure  potassic  nitrate  does  not  absorb  water.  It  ie 
believed  that  the  action  of  the  nitrates  is  due  to  the  double  decompo- 
sition inside  of  the  body  into  a  nitrate,  and  with  this,  more  serious 
irritating  action  upon  the  digestive  tract  is  partly  due  from  the  free 
presence  of  nitric  acid,  while  the  nitrates  themselves  circulate  throng 
the  blood. 

364.  Post-mortem  appearances  after  poisoning  from  nitrate  of  pots*- 
rium. — The  post-mortem  appearances  after  poisoning  from  potaasic 
nitrate  are  inflamed  condition  of  the  stomach,  darkened  mucous  mem- 
brane, softened,  and  easily  tearing;  the  contents  of  the  atomaeh  uv 
often  mixed  with  blood.  The  mucous  membrane  of  the  stomach  will, 
in  recent  cases,  be  found  more  or  less  acted  upon  by  the  salt.  Thus, 
it  may  be  seen  in  some  parts  reddened,  and  in  others,  covered  vitb 
brown  sloughs  of  partially  detached  membrane.  Perforation  has  evtoi 
been  observed. 

365.  Bitartrate  of  potauinm  and  sulphate  of  potassium  in  geoenL— 
Potassium  bitartrate  (cream  of  tartar)  and  potassium  sulphate  hiTe 
produced  fatal  action  ivhen  taken  in  concentrated  large  doses.  Symp- 
toms were  pain  in  the  abdomen,  vomiting,  purging,  syncope,  and  faul 
collapse. 

366.  Chemical  examination  of  nitrate  of  potasdom. — Nitrate  of  p»- 
tasaium  crystallizes  in  the  form  of  colorless,  prismatic  crystals  belDia- 
ing  to  the  rhombic  system,  and  are  free  from  water  of  crystallizstion. 
The  crystals  decrepitate  upon  being  heated;  they  are  readily  soluble 
in  water,  but  only  slightly  soluble  in  alcohol.  Its  solutions  ansirar 
to  the  tests  for  both  potassium  and  nitric  acid.  In  all  cases  of  bos- 
pected  poisoning  by  this  substance,  an  analysis  of  the  urine  duriiig 
life  ia  very  important,  since  it  is  rapidly  eliminated  by  the  kiHnevi 
In  examining  an  organic  mixture  for  nitrate  of  potassium,  it  should 
be  evaporated  to  dryness,  extracted  with  as  small  a  quantity  as  possi- 
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>  of  botliDg  water,  filtered,  and  the  filtrate  tested  b;  the  above  tests; 
necessary,  the  filtrate  can  be  purified  bj  boiling  with  pure  animal 
«barcoat,  and  filtering  again. 

367.  Chemical  examination  of  sulphate  of  potaBsium. — This  salt  crja- 
ilizes  in  colorless,  hard,  rhombic  prisms,  which  have  a  bitter,  saline 
ste,  and  are  soluble  in  twelve  parts  of  cold  water,  but  are  insoluble 
alcohol.     It  can  be  isolated  by  extracting  the  suspected  material 
rith  water  and  filtering ;  the  filtrate  should  be  evaporated  to  dryness, 
ad  tiie  residue  extracted  with  alcohol,  which  will  remove  many  im- 
lurities,  but  will  not  remove  any  of  the  sulphate  of  potassiiun;  thid 
sidue  should  be  dissolved  again  in  distilled  water,  and  the  solution 
for  both  sulphuric  acid  and  potassium. 

XXVTIL  Hypoohlohite  of  ume. 


368.  Bleaching  powders. —  Bleaching  powders  are  usually  prepared 
a  mixture  of  hypochlorite  of  lime  with  calcic  chlorid,  and  some- 
with  a  little  caustic  lime;  to  this  is  added  hydrochloric  acid, 
nother  method  is  the  addition  of  hydrochloric  acid  to  manganese 
Uoxid,  and  sometimes  the  addition  of  sulphuric  acid  and  common 
ible  salt     The  action  of  these  forms  of  bleaching  powder  will  pro- 
jce  poisonous  effects,  from  the  free  acid  and  the  caustic  lime,  which 
be  mainly  upon  the  primie  vite.     In  the  manufacture  of  these 
eaching  powders,  free  chlorin  gas  would  be  evolved,  and  the  acci- 
ita  from  inhalation  of  this  gas  would  occur  from  the  local  action 
of  chlorin.     This  is  described  under  the  head  of  chlorin  and  hydro- 
ebloric  acid.    The  hypochlorite  are  decomposed  by  the  carbonic  add 
[carbon  dioxid)  in  the  air. 
Vou  IL  MxD.  JuB.— 2^ 
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L    ASHJS  A3I>  m  DKUTATTTaL 

Oeeimec. — Asilui  is  Urgeh-  used  in  the  arts  as  a  }»a»  for 
tbe  so-called  "asilin  d^vs."  Hanv  of  its  deriTstivies  form  colored 
£nbi<:ance£.  -which  tn  exieosiTvJr  oaed  in  dyung.  Most  of  tlie  cuei 
of  anilin  pC'Uosicj:  whid>  an  of  forensie  interest  ate  aocideatil, 
tfaoQsh  a  few  have  beeo  soioidaL 

370.  AbIIIb  dra  is  {CKeiaL — Manv  eaaes  of  aeddental  poisoning, 
sane  of  lbe=i  severe,  Iut?  4iccaiTed  from  the  veaiing  of  articles  of 
apparel  ^vec  wirh  anilic  dyes.  In  many  cases  tbe  poiaoning  has  been 
directly  attrib'j:able  to  anilin  oiL  In  others,  it  is  a  question  whether 
the  anilin  dve  was  ihe  cause  of  tbe  symptoms,  ox  irfietber  tbe  syn^ 
toms  were  not  due  to  some  impnrity  left  in  the  dye  in  its  preparation, 
or  ID  the  proce^  of  dyeing.    In  man/  cases  the  symptoaiH  were  tiion 
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of  arsenical  poison.  Chief  among  the  impurities  may  be  mentioDed 
arsenic;  other  impurities  are  lead,  sulphuric  acid,  carbolic  acid,  and 
various  mordants.  Some  of  the  salts  of  anilin  or  allied  hydrocarbons 
are  apparently  more  poisonous  than  the  base  itself.  This  may  be 
due  to  their  greater  solubility  as  &  rule,  or  that  they  are  more  easily 
acl«d  upon  by  tlie  digestive  juices, 

871,  Properties. —  Aniliu,  amidobenzol,  CgHaNHa,  is  a  colorless, 
inHammable  oil,  with  a  peculiar  odor  and  aromatic  taste.  It  is  slightly 
soluble  in  water,  readily  so  in  alcohol  and  ether.  It  forms  a  series 
of  well-defined  salts  with  acid  radicles.    Boiling  point  184°. 

372.  Derivatives  of  anilin.-  Acetanilid,  CaHgNHCOCHj ;  phena- 
cetin,  CeH^NHCOOHj.OCjH, ;  exalgin,  OoHsNCHaCOCHg ;  anti- 
pyrin,  CBHsNCOCHNCHCCHg,  and  many  other  derivatives  of 
anilin,  are  largely  used  in  medicine  as  antipyretics. 

373.  Propertiu  of  anilin  derivatives. — As  a  rule  they  are  white, 
crystalline  bodies,  without  much  odor,  soluble  in  water,  alcohol,  and 
chloroform ;  and  the  aqueous  solution  has  a  bitter  taste. 

374.  Beactions  of  acetanilid  in  general. — Solutions  of  acetanilid 
with  potassium  hydrate  and  chloroform  give  the  disagreeable  odor  of 
phenyl  isocyanid. 

Boil  8  few  centigrams  acetanilid  with  1  cubic  centimeter  potassium 
hydrate,  and  suspend  a  drop  of  filtered,  chlorinated  lime  solution  on 
a  glass  rod  over  the  hot  mixture.  The  drop  is  soon  colored  yellow 
(with  a  violet  tinge  by  reflected  light) ;  upon  continued  beating,  it 
turns  violet. 

Heat  a  little  of  the  suspected  substance  for  a  minute  with  1  cubic 
centimeter  hydrochloric  acid,  and  then  add  a  little  of  a  solution  of 
calcium  hypochlorite  and  phenol.  A  red  color  is  produced,  changing 
to  blue  on  the  addition  of  ammonia.* 

376.  Antipyrin  in  general. — Ferric  cblorid  solution  produces  a  red 
color  with  antipyrin,  which  ia  discharged  by  mineral  acids." 

A  drop  or  two  of  sodium  nitrite,  acidified  with  sulphuric  acid, 
added  to  a  little  of  a  solution  of  antipyrin  gives  a  green  color  (ni- 
troBo-antipyrin).     DetifMoy  1:  1000.* 

376.  Phenacetin  in  general. — Ten  to  twelve  per  cent  nitric  acid, 
boiled  with  powdered  phenacetin,  yields  yellow,  crystalline  needles. 
Antipyrin  and  acetanilid  do  not  respond. 

<  ZeitKcbT.  t.  Knal,  Chem.    XXVTI.    p.       ■Knorr.Lleblg'i  Amutlen.CCXXXTIII. 
e«0.  p.  212. 

■  Jahrestwrich,  d.  Chem.  1886,  1883 
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Vapon  of  fbeBmee^n,  bested  with  zinc  cfalorit),  oolor  wood  lill^ 
inp  jellow,  but  reddoe  is  reddish  TeDow  (acetsnilid  yellow). 

877.  Aetioii  of  amilim. — Apilin  cosgolates  albumin,  and  is  oat  of 
the  poisoQa  which  act  npoa  the  blood  by  destroving  the  nUlilj  ol 
the  blood  corpuscles.  This  actioo  interferes  with  its  proper^  u  u 
oxygen  carrier  to  the  basoes  of  the  body,  which  is  es^ntial  to  the 
iutCTdunges  of  gasea  (metaboliam)  in  these  tissues ;  in  other  woi^, 
the  physical  oonditioii  of  the  bktod  oorpuacles  undergoes  a  disicicgn 
tinn. 

378.  Action  of  aeetanilid.— "AceUoilid,"  a  proprietary  article  in 
general  sale  in  commerce,  is  a  derivative  from  anilin,  and  has  been 
tised  to  reduce  febrile  conditions,  by  its  peculiar  action  of  rcdndn|: 
the  streDgth  of  the  circulation,  and  by  its  secondary  indoeDce  opou 
the  heart's  action. 

379.  Other  derivativei  of  uulin  and  their  action. —  ExaVn  b 
another  derivative  from  aoilin.  Other  derivatives  are  phenaMtin, 
lactopbenin,  malalcin,  phenoooll,  etc  All  of  these  products  of  amlio 
probably  act  upon  the  body  by  the  development  in  the  tissues  of  i 
simpler  derivative,  through  their  decomposition  in  the  tissues;  some 
decompose  more  rapidly  than  others,  and  henc«,  probably  have  a  more 
intense  action  because  of  tliis  more  active  decomposition.  There  bsrt 
been  numerous  cases  of  poisoning  during  the  earlier  use  of  the  anilin 
derivatives  in  medical  practice;  but,  as  they  were  prescribed  by  edu- 
cated, medical  practitioners,  these  poisonous  symptoms  were  cawi  for, 
without  very  serious  or  fatal  effects.  They  have,  howaver,  been  coro- 
[joimded  and  sold  as  "headaclie"  powders  or  tablets,  under  proprie- 
tary names.  Anilin  derivatives  have  also  been  used  as  dressing  for 
wounds,  since  anilin  has  antiseptic  properties;  and  sometimes,  as  ■ 
result,  poisonous  symptoms  have  arisen.  Two  cases  are  reported  W 
Massachusetts  medical  examiners,  one  of  a  child  (1894)  aged  ow 
year,  who  ate  "some"  of  the  tablets  containing  acetanilid,  and  died. 
There  was  no  autopsy.  Another  case  of  fatal  poisoning  was  also  le- 
turned  by  a  medical  examiner,  as  occurring  in  1899. 

380.  Symptoms  of  anilin  poiioning.— These  are  excited,  reflex  action* 
with  increased  sensitiveness  of  the  skin,  depression  of  the  pulse  raip 
and  strength,  with,  at  first,  an  elevated  body  temperature,  followed 
by  its  decrease.  The  moat  marked  symptom  is  cyanosis,  in  which  tb» 
color  of  the  skin  becomes  gray  and  of  a  bluish  tinge,  due  to  the  pro- 
duction of  fine,  hlnck  granules  in  the  blood ;  the  patient  has,  some- 
times, an  odor  of  anilin  emanating  from  surface  of  body.  TTie  iep- 
aration  of  the  anilin  particles,  which  pass  out  through  the  kidoeyi, 
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often  caunes  an  iafl animation  of  that  urgsa,  and  produtss  nephritis; 
»oiDe(imes  blood  itself  U  voided  with  the  urine.     Various  fomis  of 
exaiithciiialoiis  eruption  may  appear  on  the  skin;  convulsions,  de- 
m    lirium,  and  coma  may  supervene. 

^m  Brown*  describes  a  fatal  case  in  which  there  were  the  following 
^njmptoma  in  detail:  General  hyperesthesia,  and  increase  in  the  rrflex 
^■response  to  external  irritation  ;  temperature  increased,  and  afterwiirda 
^■dec-reused;  persistent  nausea,  vomiting,  and  delirium;  cjanoais  was 
marked.  An  examination  of  the  richness  in  oxygen  of  the  blood 
»  sl)Owt-<l,  on  ihe  eighth  day,  that  the  number  of  blood  corpuscles  was 
^■1,116,000  with  30  per  cent  hemoglobin  (normal  number  per  cubic 
^tnillinicEer  being  4,000,000  to  6,000,000).  This  was  on  the  day  of 
her  death.  The  white  corpuscles  were  increased  in  miniher  (C6,+.'jO), 
in<l  there,  were  a  large  number  of  nucleated  red  cells  of  all  sizes, 
["wcnty-fonr  hours  after  she  took  the  poison,  bloody  urine  was  voided, 
ind  complete  suppression  of  urine  three  days  before  her  death.  There 
ere  acute  nephritis,  intestinal  hemorrhage,  and  acute  and  increas- 
fiug  jaundice. 

Pr.  F,  J.  Smith  reixirt*"  another  case:  A  woman,  forty-two  years 
E»]d,  drank  about  3  flnidounces  of  marking  ink,  the  greatest  part  of 
which  consisted  of  anilin;  in  a  abort  time  she  became  unconscious, 
snd  remained  eo  until  she  died,  twelve  hours  after  swallowing  the 
ink.  Eighty  minutes  after  taking  the  poison  her  lips  were  dark  pur- 
ple; the  surface  of  her  skin  was  white  with  a  bluish  tinge;  the  pu- 
pils of  the  eyes  were  small,  and  did  not  respond  to  the  stimulus  of 
light;  her  respiration  was  stertorous;  the  pulse  rate  slow  (60  per 
minute),  but  strong.  The  stomach  was  washed  out,  ether  injected, 
and  oxygen  administered ;  the  patient,  however,  died  in  a  state  of 
coma. 

881.  Sabacote  tymptomi. —  As  the  derivatives  of  anilin,  acetanilid 
and  others,  have  been  frequently  employed,  very  often  without  the 
advice  of  a  physician,  the  effects  of  this  drug,  either  as  a  subacute 
intoxication  or  in  its  chronic  form,  have  been  observed.  These  are 
cyanoris,  jaundice,  anemia,  and  asthma.  Some  individuals  are  more 
gnaocptible  to  ita  poisonous  action  than  others,  in  some  forms  of  dis- 
ease, especially  when,  as,  for  instance,  there  is  an  existing  anemic 
condition,  or  some  defect  in  the  functions  of  the  heart,  notably  in 
^pfaoid  fever.  Persons  addicted  to  oft  repeated  doses  suffer  in  the 
■interim  from  headache,  loss  of  muscular  power,  diminished  sensihil 
ri^  of  the  akin,  nausea,  decreased  appetite,  pallor  of  the  complexion, 

Am.  loot,  of  M«d.  Sd.  1901,  p.  TTO.       'London  Lancet,  Jin.  13.  1X1)4. 
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eczematooB  eruption  on  the  akin,  and  a  general  feeling  of  mfllaise. 
Thia  chronic  form  of  poisoning  is  more  generally  seen  in  the  work- 
men in  dye  factories,  where  anilin  is  manufactured  on  a  large  acale. 

382.  Action  of  anilia, — Engelhard^  haa  found  that  anilin  black  i= 
formed  in  the  blood,  probably  as  the  result  of  oxidation,  and  fioe 
black  granules  are  observed  in  every  drop  of  blood ;  in  coDseqiieno: 
of  thia,  a  refraction  occura,  developing  a  pale  or  gray-blue  tinge  of 
the  skin.  The  effect  of  an  alteration  of  the  physico-chemical  condi- 
tion of  the  blood  corpuscles  (oxygen  carriers),  as  observed  in  the  rase 
of  other  poisons  which  accomplish  the  same  effect,  naturally  pre- 
vents the  interchange  of  the  gases  concerned  in  oxidation  of  the  tis- 
sues (metabolism),  which  is  necessary  to  maintenance  of  life.  This 
interruption  to  the  oxidation  in  the  tissues  would  be  marked  by  a  dis- 
turbance in  the  functions  of  the  organs  of  life ;  for  example,  in  addi- 
tion to  the  symptoms  noted  in  our  preceding  paragraph,  the  funciiuui 
connected  with  the  nerve  centers,  as  well  aa  witli  their  peripheral  dis- 
tribution, would  be  lessened,  even  aborted,  and  paralytic  symptom* 
would  be  manifested ;  at  first,  there  would  be  observed  an  increased 
reflex  action,  to  be  followed  by  its  decrease 

Schmtedberg  baa  detected  a  complex  chemical  combination,  pait 
amido-phenol-ether-sulphuric  acid,  which  appears  as  aa  alkaline  salt 
in  the  urine.  The  urine  is  usually  brownish  or  of  a  black-brown 
color,  and  may  contain  hyaline,  cylindrical  casts,  if  the  life  of  the 
patient  is  prolonged  sufficiently  to  allow  the  kidney  to  eliminate  the 
poison  through  this  channeL  In  the  case  of  rapid  death  following  in- 
gestion of  any  anilin  poison  the  spectroscope  will  show  the  absorption 
band  of  methemoglobin,  A  further  illustration  of  the  effect  on  the 
nerve  center  of  the  deposit  of  anilin  black  from  the  blood  is  augg€s(«d 
by  the  appearance  of  amblyopia  in  chronic  poisoning. 

383.  Lethal  doie.— Mr.  Blyth'  states  tiiat  "this  is  not  known ;  but 
an  adult  would  probably  be  killed  by  a  single  dose  of  anything  over 
93  grains  (6  gra,).  Recovery  after  treatment  has  been  known  after 
154  grains  (10  gm.)  ;  the  fatal  doae  for  rabbits  is  15  to  23  grains  (1 
to  1.5  gm.),  for  dogs  3  to  5  grains  (.2  to  .32  gm.)."  The  fatal  dosea 
in  the  two  cases  related  in  a  previous  paragraph  have  been  there 
stated.     (P.  379.) 

884.  Treatment. — Sodium  sulphate  should  be  administered  after 
washing  out  the  stomach  to  remove  uuabsorbed  poiaon  which  has  been 
swallowed.     Inhalation  of  oxygen  gas  ahould  be  used  to  counteract, 


*  BeitrflRB  lur  Tox.  des  AnilinB,  Inau^ 
Diaaer.  Dorpat,  1898. 
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'if  not  too  toiig  delayed  after  the  taking  of  the  anilin  derivative,  the 
physico-chemical  action  on  the  blood  corpuaeles;  if  the  vapor  of  anilin 
oil  has  been  inhaled  in  sufficient  strength  to  be  absorbed  through  the 
lungs  into  the  blood,  the  inhalation  of  oxygen  is  pre-eminently  indi- 
cated, aa  well  as  to  remove  the  patient  into  a  pure  and  warm  air.  It 
is  specially  important  to  remove  uny  of  the  poison  from  the  eitomal 
surface  of  the  body,  in  view  of  the  fact  that  this  poison  can  be  ab- 
sorbed through  contact  with  the  skin. 

The  effects  of  chronic  poisoning  should  be  treated  by  heart  stimu- 
lants, but  never  by  alcoholic  stimulants,  and  by  a  general  treatment  to 
counteract  the  tendency  to  displace  the  oxygen  in  the  blood  corpus- 
<^es.  Though  there  is  no  mention  made  in  the  ordinary  test-books, 
it  would  seem  good  practice  to  combat  the  anemic  condition,  conse- 
qacnt  to  chronic  poisoning  from  the  anilins,  by  a  careful  use  of  the 
milder  preparations  of  iron,  for  the  purpose  of  improving  the  defec- 
tire  metabolism  met  with  in  persons  subjected  to  the  inspiration  of 
Anilin  oil  in  dye  factories  during  aoilin  manufacture. 

(385.  Post-mortem  appearances. — The  pathology  of  poisoning  from 
the  anilins  does  not,  unless  we  except  the  spectroscopic  test  for  met- 
hemoglobin  in  the  blood,  amount  to  anything  characteristic  of  its  ac- 
tion. The  odor  of  anilin  is  very  often  strongly  evident  as  emanating 
from  the  body. 

386.  Detection  and  tests. — The  material  to  be  tested  is  made  strong- 

Ily  alkaline,  and  then  distilled  with  steam.  The  anilin  is  distilled 
with  the  ateam  and  is  found  in  the  distillate;  if  in  large  quantity,  it 
■eparates  as  an  oily  layer.  The  aqueous  distillate  containing  the 
anilin  is  then  shaken  out  with  ether,  and  the  ether  evaporated,  leaving 
the  anilin  as  a  residue. 

Anilin  with  a  drop  of  concentrated  sulphuric  acid  and  a  small 

crystal  of  potassium  bichromate  gives  first  a  red  and  then  a  blue 

«o1or,  which  disappears  slowly.     With  ftmiing  nitric   acid,   anilin 

f^vBA  a  deep  blue  solution,  becoming  yellow  and  finally  red,  upon 

Hvarming. 

A  very  dilute  aqueous  solution  of  anilin,  treated  with  a  solution 
of  chlorinated  lime,  and  then  a  few  drops  of  a  very  dilute  ammonium 
mlpbid  solution,  develops  a  rose-red  color.  Sensitive  1  ;250,000. 
Phenol  and  sodium  hypochlorite  solution  added  to  an  aqueous  solu- 
tioQ  of  anilin  gives  a  dark  blue  color,  changed  to  red  by  hydrochloric 
aeid.  A  pine  shaving,  moistened  with  a  veiy  dilute  solution  of  an 
anilin  sa't,  is  colored  yellow.  A  very  dilute  solution  of  an  anilin 
U  yields  with  bromin  water  a  precipitate  of  trihromanilin. 
The  material  under  examination  is  first  acidified,  then  treated  with 


cfi-j:  t^fiyA  iz.  '.^^^  exiwn.  TUs  MM^nlstcs  tlie  proteids.  The  fil- 
tn%  u  cvxpcvsiei  k-  a  snail  vohme  bbiI  a^Bui  preopitMled  hj  ilco- 
VjL  Tsi*  £1322  !•  MoeattTHed.  asd.  after  die  tcmonl  of  ill  tiw 
airoC'.-l.  vidice  s&ier  if  ■wrwiy  »>  kvep  dw  aofaitian  faiil;  dilate, 
i:  if  shiken  oat  vidt  lison.  tfam  viik  cUarafann.  Tbe  (Uorofom 
win  ennrt  moe;  «f  smsf  safartsnees.  The  lesdue,  after  erapontioii 
'4  d>e  AjWji'^Tm.  ran  tfaen  be  lested  foi  dtt  siupeetod  wlganee,  bj- 
fpecul  te<£i  ic  e«a  «*«. 
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S87.  b  ecseraL—  Awric  acid.  CH,  CO.OH.  i»  the  add  of  viw^. 
It  is  tnannfaciared  for  nmmercia]  purposes  bv  die  deatmetiTe  dis- 
tfllatioD  of  wood.  The  pore  aad,  ^Urial  acetic  acid,  is  «  colorles 
liquid  at  ordinary  temperatures,  with  a  stnmg.  pungent  odor  and  lui- 
ter  taste.  It  crvstalltzes  at  IT"",  and  boils  at  119°  Sdnble  in  in- 
ter, alcohol,  and  ecber.  in  all  [woportioDS. 

Deaths  from  this  arid  bare  been  most  generaDy  throngfa  its  bein|r 
swallr-wed  in  tbe  form  of  facial  acetic  acid  by  aorident  Dr.  Luff 
reoordf  one  case  in  wiiieh  there  wen  sospicions  of  attempt  to  murder. 
In  this  case  < Beg.  v.  Snrbfr,  C.  C.  C.  1894),  die  accnaed  aemnt 
girl  was  on  ivicted  of  mardering  a  child  of  ten  months,  with  about  t 
tea^fxxtnful  of  ;he  glacial  aoid,  by  ponnng  it  into  the  mouth.  Mr. 
Blyth  rec-jpis  in  his  t^n  years'  table,  previously  referred  to,  nine 
deaths  from  pijisoning  by  acetic  acid  as  oecurriog  in  £ng]an'l  an<i 
Wales.  Dr.  Luff  records  a  second  case  of  a  boy,  four  and  a  half 
years  of  age.  who  die>l  the  following  day  after  drinking  an  nnknom 
quantity  of  the  glacial  acid.  This  was  a  death  by  accident  In  addi- 
tion to  the  above  eleven  cases  of  fatal  poisoning  from  the  strong, 
glacial  acetic  acid,  we  find  rep-irted  but  seven  cases  of  poisoning  bv 
it,  one  by  Or61a,*  one  by  Taylor,*  and  two  by  Heine  and  He^tt.'* 
In  Orfila's  caae  the  liquid  was  swallowed  by  a  young  girl,  and  is  > 
ffw  hours  afterward  she  died  in  great  agony. 

In  Taylor's  case,  a  woman  gave  by  mistake  to  her  child  of  t\n 
years  a  dose  of  glacial  acetic  acid,  which  had  been  used  for  removing 
warts;  the  child  suffered  the  most  intense  pain,  and  died  in  about 
thirty-six  hours.  In  the  two  fatal  cases  of  Heine  and  He^jOtt  an  in- 
jection of  Villati's  solution  (sulpha.  >  of  copper  4  parts,  sulphate  of 
cine  4  parts,  sfilntion  of  sabaeetate  of  lead  7  parts,  acetic  acid  52 

' T'lxi'^l'i^'ip.  Vr>l,  II.  p.  log.  '•  Zieainn^n'B  Cyclopedia  of  McdioB^ 

■  On  Poicoin,  Phila.  1876,  p.  841.  New  York,  1878.  p.  S4». 
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Tto)  wag  used  in  a  suppurating  wound.  The  remaining  bliica  c&sin 
were  attempted  suicides,  or  where  the  acid  had  been  taken  by  mistake 
for  a  medicine,  only  one  of  which  ended  fatally."  In  Heine's  ciise 
tlie  injection  was  immediately  followed  by  hemorrhage  from  ihc 
wound  and  violent  local  pains  iu  it;  these  were  followed  by  prostra- 
tion with  pallor  of  the  akin,  trembling  of  the  entire  body,  accomjiu- 
ied  with  chill,  and  a  rapid  and  weak  pulse,  the  patient  dying  in  u 
te  of  collapse  in  a  few  liours.  In  Hergott'a  case  nausea  and  voni- 
tting  occurred,  and  death  in  a  very  short  time. 

Officinal  acetic  acid  (U.  S.  P.)  contains  36  per  cent  of  glacial  ace- 
acid,  and  of  course  would  be  followed  by  similar  symptoms  as  those 
panying  the  ingestion  of  the  pure  acid,  viz.,  irritant  and  cor- 
ive  local  action,  with  symptoms  of  collapse,  muscular  twitchlngs, 

chills. 
Dilute  acetic  acid  (U.  S.  P.)  is  made  by  adding  to  100  parts  of  the 
ifficinal  acetic  acid  above  mentioned  500  parts  of  water  (distilled) 
d  this  can  be  taken  in  apparently  large  quantities  without  danger  to 
life,  though  many  standard  books  speak  of  a  chronic  poisoning  from 
the  daily  use  of  vinegar  or  weak  acid  by  hysterical  women,  for  the 
purpose  of  blanching  the  complexion.  It  is  more  probable  that 
anemic  persons,  who  practise  this  injurious  habit,  crave  an  acid  to 
relieve  their  reatlessness  and  vitiated  appetite,  and  thus  prevent  the 
natural  desire  for  good  and  wholesome  food.  This  would  result  in 
creasing  an  already  depraved  process  of  nutrition,  and  impair  still 
rther  the  digestion.  Hence  the  use  of  vinegar  or  weak,  diluted 
tic  acid  is  not  the  prime  factor  in  inducing  the  gradual  exhaustion, 
and  the  consequent  deterioration  of  health. 

Dr.  David,  of  Montreal,  met  with  an  instance  in  which  a  womau 
endeavored  to  destroy  herself  by  drinking  a  quantity  of  common  vin- 
egar. When  seen,  three  hours  af temards,  her  countenance  was  wild 
and  the  pupils  dilat<^d,  the  body  was  covered  with  a  cold  perspiration. 
and  the  breathing  was  laborious  and  hurried.  Her  tongue  was  dry 
and  cold,  the  abdomen  distended,  and  she  had  acute  pain  in  the  epi- 
l-castriuni,  which  was  increased  by  pressure.  She  was,  moreover,  ile- 
lirioua.  She  soon  recovered  after  the  administration  of  an  emetic  oi 
ilpbale  of  zinc."'' 

38S.  Symptomi  of  poisoning. — The  acut«  symptoms  of  poisoning  by 
.facial  acetic  acid  are,  as  in  the  case  of  tlie  mineral  acids,  a  corrosive 
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» HtiDMnann.       TnxIn'loRip.      Blrbett.        U-t  An.  Jour,  of  Med.  8d.  Oct.  1848, 
Lmiivl.  1M67.  Mplicni.  Frank's  Magai.  in    p.  302. 
[I'a  Cyclopedia,  op,  cjt. 
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ke>2  medac  ctpe  tiie  isao-  scrfaoe  of  the  moatii,  dma^  lad  Uts  aU- 
iag--uj7  tnKr  *^  ■^  spoB  ^  iaoces  und  entranee  of  die  tii  pu- 
s^e.  T^  «=e«  {^  u:£s  eurGsion  tOI  prodnoe  pain  it  the  v^pt- 
iriiza,  TT.—  -rr-^  cf  a  Iiq=id  «*wpJHi'p  sdkhi^j  of  the  acid ;  to  dui  will 
atsoe  «  g:5:sh  nsf ■innoo,  u>d  eco^ui^  np  of  luge  qautitiea  of 
mneos :  gs.  The  aecii^rd  xnd  diird  dav£  s  mnaqninileiit  matter  will  ba 
ex;<edLn,:£>i.  tzcd.  penxpe.  marked  si^ns  of  a  loealixed  pneanmui, 
?li<=v,  if  ibe  p»seni  is  a>  tecovn',  vOI  dear  np  in  tita  ooone  of  a 
'»t£k  or  ts:  daT^  If  a  fanl  dose  has  hem  swalloved,  die  asren 
^Sars  of  ccrr*:^':-::  of  dw  liTiiT<g  membnne  of  tiie  gnllet  and  atomaeh, 
•»IlAp3e.  acd  eosrolsicnf  viH  f<Jknr ;  if  tbe  acid  has  been  drtvii  into 
the  larTTix  ai:d  gaeaea.  ihf  di^cnlnr  of  bteathing  tnaa  edema  of  the 
fk^os  »zA  pricLatj  air  parages  ma;  be  so  serums  aa  to  prevent  tbe 
estnnce  cf  air  i=Bo  tbe  Iob^  and  so  death  maj  rapidlj  edune  from 
aisp'::Tsia.  I^r^th  mar  UiDS  lemlt  in  a  very  short  time  and  within  the 
£rst  rwentr-fc.Tir  bc-ui^ 

In  the  fcbaccte  form  of  poisoning  inddent  npm  the  swaHowing  of 
the  glacial  acedc  acid,  vc  mav  see  a  eoBtinnaiioe  of  the  Tomitio^ 
whicb  CLSv  consist  of  portions  of  the  mnoons  memhrane  which  linefl 
the  (Esophaens  and  sioniaA ;  we  may  also  find  a  aeoondaiy  influnau- 
tion  of  The  air  passaees,  which,  as  above  noted,  maj  indnoe  a  tno- 
3:atic  pte^arorLii. 

I^  the  chr-j'^ic  form  of  pt>isonin£  we  mav  have  to  deal  with  the  re- 
sult of  the  locai  action  upon  the  macoos  membrane  of  tbe  prims  ric, 
of  the  alimesurr  tract,  and  of  the  air  passages,  as  weU  as  that  of  the 

389.  DiagBods. — The  pungent  smell  of  acetic  acid  will  mark  tbe 
presence  of  this  fjb^tance.  in  exhalations  from  the  throat,  ta  aix 
from  the  warm.  Toziil«d  matter?  from  the  stomach ;  ordinarily,  tbe 
lip^  and  aiiTerior  part  oi  the  mouth  escape  the  most  aerions,  corrosive 
action  on  ihe  m'ji.vu£  surface,  while  tbe  white,  softening,  local  aspect 
of  the  back  of  the  to::gue.  fauces,  tonsils,  and  larjmx,  marks  tlw  caDa- 
tic  effects  of  this  acid. 

390.  Lethal  doie. — In  the  two  cases  mentioned  by  Dr.  Luff,  a  tea- 
::poonful  of  the  glacial  acid  was  given  to  an  infant  of  ten  roontb^ 
which  caii^  tieath.  but  ibr  amount  taken  by  the  boy  of  four  and  * 
half  years  was  not  known:  in  his  third  case,  a  woman  twen^-one 
years  of  age.  the  amount  swaUowed  was  about  two  teaspoonfnla,  from 
which  she  recorered  with  rreamient  of  a  mixture  of  magnesia  and 
water  in  large  amount. 

381.  Treatment — Magnesia   should    be   administered   in   a  la^ 
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it  of  water  to  counteract  cauatic  action  on  the  raucous  mem- 
brane of  the  mouth,  gullet,  stomach,  and  intestinal  canal,  and  as  gar- 
^e  for  the  throat;  if  the  edematous  swelling  of  the  larynx  and  trachea 
obstructs  the  inspiration  of  air  into  the  lungs,  tracheotomy  will  be 
indicated.  It  should  always  he  remembered  that  acetic  acid  is  vola- 
and  thai  its  vapor  can  thus  be  inspired,  though  the  liquid  itself 
lay  not  pass  into  the  air  passages. 

392.  Post-mortem  appearances. — In  addition  to  the  local,  whitened, 
luetic  action  on  the  mucous  membrane  of  the  mouth  and  fauces, 
dere  have  been  observed  patches  of  erosions  of  the  mouth,  epiglottis, 
tr^nx,  and  (esophagus,  as  also  of  the  stomach ;  the  mucosa  of  the 

Dmach  may  also  be  corrugated,  and  show  patches  of  injection  of  the 
jbmacoua  tissue. 

393.  Detection  and  teats. — In  case  of  an  investigation  to  detect  this 
'acid  in  the  contents  of  the  stomach,  it  must  be  remembered  that  it  is 

contained  in  the  natural  secretions  of  this  organ;  hence,  to  be  of  any 

ralue,  the  chemical  evidence  must  detect  a  considerable  quantity  of  it 

Jso.  as  Christison  sug^sts,  vinegar  is  a  common  remedy  with  tiie 

ar  for  many  diseases,  and  especially  for  poisoning. 
The  material  under  investigation  is  best  distilled,  after  the  addi- 
tion of  tartaric  acid,  in  a  stream  of  carbonic  diosid.    The  acetic  acid 
found  in  the  distillate,  and  its  presence  confirmed  by  special  tests. 
Warmed  with  sulphuric  acid  it  blackens;  with  AgNOg  a  white, 
crystalline  precipitate,  partly  dissolved  by  heat,  hut  giving  no  reduc- 
tion of  silver  on  boiling.    Neutral  solution  of  ferric  chlorid  produces, 
r^utral  solutions  of  acetates,  a  deep  red  color,  and,  on  boiling,  a 
pitale  of  a  basic  aoetat«  of  iron. 
I 
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S94.  hi  general. — Carbolic  acid  haa,  of  lata  years,  given  rise  to 
qaite  a  number  of  cases  of  poisoning,  chiefly  suicidal  and  accidental. 
lit  is  obtained  from  coal  tar,  and,  when  perfectly  pure,  is  seen  in  the 
"form  of  white,  colorless,  needle-shaped  crystals,  which,  after  standing 
for  a  long  time,  have  a  pinkish  color  when  seen  in  bulk.  It  absorbs 
moisture  readily,  and  becomes  converted  into  an  oily  liquid,  having 
8  reddish  or  brownish  color.  It  has  a  penetrating,  unpleasant  odor 
like  that  of  creasote.  It  is  soluble  in  20  parts  of  water,  and  ig  very 
soluble  in  alcohol,  ether,  and  chloroform. 

It  deliquesces  to  form   a  hydrate,  which  crystallizes  in  prisma 
^Imown  as  "ninety-five    per   cent   acid."      The  eryetals  of  tJie  pure 
Vol,  n.  Mkd.  Jub.— 25. 
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acid  melt  at  about  40°,  tlioae  of  the  hydrate  at  16°  O.  The  endl 
carbolic  acid  of  commerce  is  a  reddish  liquid  used  aa  a  diainiectuL 
Carbolic  acid,  so  easily  accessible  to  the  general  public,  and  ainio- 
lating,  both  as  regards  taste  and  smell,  common  whisky,  bag  been  t»- 
ognized  as  a  poison  since  the  first  fatal  result  of  ita  being  taka  to 
produce  death  in  .186i.  Mr.  Blyth  gives,  in  his  ten  years'  mattiir 
ity  by  poisons,  the  total  of  373  deaths  from  this  substance.  In 
the  mortality  table  of  tiie  Massachusetta  medical  examiners,  con- 
tained in  our  first  chapter  (pp.  18,  20),  176  deaths  fay  carbolic  uii 
are  reported  during  the  twenty-five  years  covered  in  that  table.  Dr. 
Luff  states  that  "a  parliamentary  return  of  the  number  of  deathi  in 
England  and  Wales,  caused  by  the  taking  of  carbolic  acid,  shows  thit 
in  the  five  years  from  1887  to  1S91  there  were  375  deatiis  from  thii 
poison.  Heee  were  by  accident,  138;  suicide,  236;  mnrder  or  nun- 
slaughter,  1 ;  of  the  cases  of  suicide,  the  greater  number  occnned 
among  females." 

It  should  be  borne  in  mind,  as  is  justly  remarked  in  Ur.  Bljlh'i 
book  on  poisons  before  referred  to,  "that  commonly  the  word  'carliolio 
acid'  is  not  used  by  coroners,  juries,  or  medical  men,  in  a  stricU; 
chemical  sense,  the  term  being  made  to  include  diainfecting  flnidi, 
which  are  almost  wholly  composed  of  the  oresols  and  scarcely  anj 
phenol." 

He  also  states  that  "at  present  (1895)  it  occupies  the  third  place 
in  fatality  of  all  poisons  in  England."  There  were,  during  the  tea 
years  preceding  the  publication  of  hia  book,  741  people  killed  bv  ev- 
bolic  acid,  though  only  1  by  murder;  the  other  deaths  from  it  «en 
either  accidental  or  by  suicide^  He  mentions  4  cases  in  which  ou- 
bolic  acid  was  used  as  a  rectal  injection  to  dislodge  intestinal  worms; 
1  of  these  cases  ended  fatally,  the  other  3  recovered. 

There  are  two  cases  of  suicide  reported  in  the  medical  examiners' 
returns  to  the  secretary  of  state  of  Massachusetts,  in  both  of  irhicli 
a  disinfectant  under  the  name  of  "cresoline"  was  swallowed ;  one,  in 
the  year  1899  by  a  dose  of  3  ounces  (89  c.c)  ;  and  the  second  in  1900, 
of  several  ounces.  This  mixture  is  supposed  to  be  made  of  a  nainljer 
of  constituents,  among  which  is  cresol  (cresylic  acid,  methyl-phenol), 
and  is  of  an  alkaline  character.  Cresol  has  the  formula  chemically 
represented :  CeH^.OHCHg. 

395.  Symptoms  of  unte  poitonii^. — lu  the  early  days,  when  d» 
antiseptic  treatment  in  surgery  was  in  vogue,  topical  application!  of 
carbolic  acid  to  the  skin  or  wounds  would  be  followed  by  distnib- 
ance  of  the  digestion,  loss  of  appetite,  nausea,  dizziness,  ringug  in 
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tbe  ears,  heB<lacbe,  etc ;  aometimes,  also,  inflammatory  nction  would 
to  observed  in  the  kidneys ;  in  some  of  these  cases  convulsion  would 
ippear  and  be  followed  bj  symptomB  of  narcosis,  such  as  mild  de- 
iliiim,  irregular  respiration,  and  sleepiness.  The  nephritis  (in- 
lamination  of  kidneys)  would  be  marked  by  the  presence  of  albumin 
n  the  urine,  blood,  etc,  and  the  urine  itself  would  have  a  dark  color, 
yreasing  on  exposure  to  the  air. 

Bn'ben  swallowed,  the  strong  acid  will  almoat  immediately,  as  in 
m  case  of  the  corrosive  acids,  be  followed  by  a  burning  pain  in  the 
irinue  via^,  and  the  mucous  membrane  of  the  lips,  mouth,  and  throat, 
rill  become  white;  stains  will  also  be  observed  upon  the  akin  outside 
if  the  mouth.  The  pungent  odor  of  carbolic  acid  is  very  pronounced. 
T'omiting  is  not  always  present,  because  the  anesthetic  effect,  numb- 
sew,  upon  the  mucous  surface  of  the  alimentary  tract  is  a  peculiarity 
rf  thifl  poison.  DifBcult  respiratory  efforts  appear,  which  become 
itertOToiis.  The  pupils  of  the  eyes  do  not  respond  to  light  and  are 
iOBtracted ;  the  mucous  surface  of  the  eye  does  not  respond  to  irrita- 
tioD  of  touch,  having  lost  its  reflex  irritability.  Unsteadiness  of  gait, 
soUapse,  sometimes  convulsions,  and,  generally,  coma  precede  death 
iritbin  one  to  twelve  hours.  When  applied  to  the  skin,  carbolic  acid 
produces  caustic  and  benumbing  effecL  The  extensive  use  of  this 
icid  as  B  disinfectant  and  for  other  purposes  renders  it  a  common 
irtide  of  household  use,  and  explains  the  numerous,  recent  cases  of 
poisoning  by  it.  Falck"  has  collected  since  18fi8,  from  medical  lit^ 
snture,  85  cases  of  poisoning  by  it,  of  which  7  were  suicidal,  39  were 
Joe  to  its  use  aa  a  surgical  dressing  or  wash,  and  39  were  cases  of  ac- 
cidenlal  poisoning,  the  carbolic  acid  having  been  taken  by  mistake 
for  some  medicine  or  drink.  Most  of  the  cases  of  acute  poisoning 
by  carbolic  acid  are  due  to  the  ingestion  of  crude  carbolic  acid,  which 
ia  luually  a  brown,  oily  fluid,  having  the  odor  and  properties  of  car- 
bolic acid,  although  it  is  impure.  The  poisonous  action  of  strong 
Earbolic  acid  is  that  of  a  caustic  and  corrosive,  upon  the  tissues  of  the 
bod/;  upon  the  skin  it  produces  a  white  streak;  upon  the  mucous 
BUmbranes  an  edematous,  swollen,  and  inflamed  condition,  and  a 
bkadied  appearance,  tlie  mucous  membrane  often  being  readily  peeled 
aff  from  the  subjacent  tissues.  The  symptoms  which  follow  the  swal- 
lowing of  a  poisonous  dose  are  twofold,  depending  very  much  upon 
tbe  degree  of  concentration  of  the  acid.  Calvert's  No.  1  acid  is  crys- 
talline at  a  temperature  of  60"  F.,  or  16"  C,  and  is  a  strong,  local 

"  Lriirburh     der     prakt.     Toxjcologie, 
IMO.  p.  208. 


g  305]  OKOAinC  POISONS.  M 

caustic,  benumbing  sensibility  to  pain  soon  after  the  first  moment  of 
contact  The  ingestion,  therefore,  of  Hiis  fonn  of  the  add  is  lol- 
lowed  immediately,  or  in  a  very  few  minutes,  by  narcotJsm  and  un- 
consciousness, relaxed  or  flaccid  condition  of  the  muscolar  syitem; 
the  pupils  are  insensible  to  the  stimulating  action  of  light,  sometimee 
of  natural  size,  but  more  often  very  much  contracted.  The  fice  it 
livid,  and,  on  the  skin  near  the  angles  of  the  month  and  running  dovn 
to  the  chin,  white  streaks  may  be  observed,  showing  the  local,  ctiutic 
action  of  the  drug.  The  breathing  is  labored  and  slow,  pulse  is  smill 
and  slow,  oftentimes  regular,  but  most  generally  the  pulse  beats  in 
irregular  and  intermittent  in  character;  in  about  an  hour  after  recep- 
tion of  the  poison,  the  intermittence  and  irregolarity  of  respintoij 
movements  and  pulse  beats  are  very  peculiar;  for  a  few  seconds  the^ 
may  be  slow  (about  40  to  t^  minute  for  the  pulse  wIUl  about  9  t» 
pirations),  then  both  may  be  rapid,  the  pulse  180,  and  die  reepin- 
tions  45  to  the  minute.  These  peculiarities  in  pulse  rate  and  respin- 
tory  movements  are  rather  peculiar  to  the  poisonous  action  of  carboUe 
acid,  and  are  also  evidences  of  its  marked,  narcotic  action.  The  hesrt 
sounds  are  pure,  though  the  pulsations  are  usually  tumultuous  fiaa 
weakness  of  the  cardiac  muscular  fibers.  These  peculiarities  of  m- 
piration  and  pulse  become  more  marked  as  death  approaches,  and  le- 
semble  the  dying  moments  of  a  patient  with  fatal  cerebral  disesss. 

The  other  prominent  symptoms,  which  would  uaually  be  observed 
in  persons  who  have  taken  a  less  concentrated  form  of  the  acid,  n- 
semble  those  observed  with  any  other  corrosive;  theae  are  pain  in  tit 
mouth,  gullet,  and  stomach,  which  is  soon  followed  1^  insensibilit^i 
with  difficult  or  impossible  deglutition,  cold  and  clammy  skin,  dt- 
creased  surface  temperature  (below  97°  P.,  37°  C),  stertoronanfr 
piration,  a  small,  frequent,  and  intermittent  pulse,  contracted  pnpil^ 
insensibility  ^  pain,  and  the  voiding  of  a  brownish,  bladish,  or 
greenish  urine.  The  nervous  system  is  profoundly  impressed.  Tl» 
local  action  upon  the  intestinal  canal  is  that  of  a  corrosive  or  irritut 
poison,  causing  usually  a  white  eschar,  the  skin  and  macous  mem- 
brane becoming  comified. 

A  case  reported  by  Mr.  Silk,*'  resident  in  the  TTniversi^  Oollep 
Hospital,  London,  is  that  of  a  person  who  bad  taken  about  s  win*' 
glassful  of  strong  carbolic  acid  an  hour  before  his  reception  into  tlit 
hospital.  Coma  and  stertorous  breathing  were  quite  well  markei 
Eyeballs  were  prominent^  and  the  pupils  contracted  to  a  pin's  pwnt 
end  insensible  to  the  action  of  light  or  touch.     Lips  were  shriveled, 

"  Brit.  Med.  Jour.  April,  1881  p.  640. 
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and  the  skin  was  white  about  the  angles  of  the  mouth,  with  excoria' 
lions.  Pulse  full  and  soft,  occasionally  intermittent,  120  per  minute. 
Temperature  of  the  body  was  under  95°  F.,  35°  C.  Surface  of  the 
body  cold,  clammy,  and  apparently  without  sensation.  Death  oc- 
curred in  about  three  and  a  half  hours  after  swallowing  the  acid.  A 
case  of  poisoning,  in  a  woman  forty-five  years  of  age,  was  brought  to 
the  Charing  Cross  Hospital,  London,  of  which  Mr.  Harrison  pre- 
sented the  following  notes."  He  saw  the  patient  half  an  hour  after 
she  had  taken  the  acid.  The  friends  reported  that  no  pain  or  de- 
lirium had  been  observed;  but  that,  immediately  after  the  ingestion, 
insensibility  appeared.  On  entrance  to  the  hospital,  breathing  was 
stertorous,  pupils  were  insensible  to  light  or  touch,  and  were  some- 
what contracted.  The  smell  of  carbolic  acid  evolved  from  her  person 
was  very  pungent,  and  the  akin  about  the  mouth  was  reddened;  the 
pulse  was  small  and  irregular,  and  the  surface  of  the  body  was  cold. 
The  stomach  pump  removed  about  half  a  pint  of  dark,  grumous  fluid, 
smelling  strongly  of  the  acid.  The  patient  died  in  about  three  quar- 
ters of  an  hour  from  the  time  of  swallowing  the  poison. 

Dr.  Kirk  reports  in  great  detail''  the  symptoms  of  a  fatal  poison- 
ing of  a  woman ;  she  took  an  unknown  amount  of  Calvert's  No.  1 
acid  (less  than  2  ounces).  Narcotic  symptoms  and  unconaciousnesa 
came  on  in  a  very  few  minutes.  She  was  seen  by  Dr.  Kirk  in  less 
than  half  an  hour  after  taking  the  poison.  "Her  whole  body  was 
flaccid,  her  pupils  insensible  to  light,  and  were  neither  increased  nor 
diminished  in  size.  Her  face  was  livid,  and  from  the  corner  of  the 
mouth  a  white  streak  passed  downwards  to  the  chin.  Her  breathing 
was  slightly  labored ;  the  respirations  8  per  minute.  Pulse  40,  small, 
but  regular.  Her  extremities  were  cold.  At  six  o'clock,  or  fifty  min- 
utes after  the  poison  had  been  taken,  her  respiration  became  irreg- 
ular." From  this  time  onward  until  her  death,  four  hours  after  swal- 
lowing the  drug,  the  respiratory  movements  and  pulse  beats  showed 
ultemations  of  increased  and  diminished  rates  of  no  particular  regu- 
larity of  intervals.  At  one  time  the  pulse  beat  regularly  for  seventy 
seconds,  about  40  per  minute,  with  9  inspirations  per  minute,  and 
then  the  pulse  movements  were  100  per  minute,  respirations  30  per 
minute,  shallow  and  gasping.  Again,  about  one  and  e  half  hours 
after  the  acid  was  (oken:  "The  pulse  was  beating  about  50  per  min- 
ute, and,  after  fifty  seconds,  it  became  rapidly  quicker  until  it  reached 
130,  at  -which  rate  it  continued  for  half  a  minute,  and  then  fell  as 

"Med.  Timea  ud  O&zette,  Aug.  30,  "GUHgow  Med.  Jour.  June,  1661,  p. 
1BT9.  433. 
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qoicklT  12  H  Itvj  rum.    Tbe  mapiratioiifl  dnzing  die  pause  betvm 
tbe  aceeler&tioDa  were  wx  move  than  S  per  minute,  deep  ind  qiuL 
Aliao^  dznoIuceooiilT  widt  tbe  pulse,  the  rate  of  raspiratioo  b- 
•^TESaoi  in  tweaty  to  twentr-fiTe  seconds  to  45  per  minate,  ind  tiwn 
feD  wiih  the  pul^e."     TV  bdurior  of  botii  respiratoiy  ind  bent 
moTODente  wma  Tcrr-  pecoliar  ind  intennittEait.     "The  heart  aaaaii 
■xen  qaite  pure,  bat  tbe  bexdng  wsi  tomiiltaoiis,  and  die  emtnetiou 
appeared  to  be  ooIt  paitiaL     The  respirationB  now  mre  •nrj  ikn, 
about  2  to  tbe  minute,  very  deep,  not  stertorons."     In  two  hcntn  ud 
a  half  fir>m  the  time  the  ptHson  wma  taken,  "the  tame  hetween  the  k- 
■^leration  of  tbe  pnlae  and  reepiratoiy  rates  incxeaaed,  the  puln  be- 
came slower,  and  the  r^>iration  eeaaed   for   a  longer  or  Bbortei 
period"  ontil  three  and  a  quarter  hours  bad  paaoed,  iriien  the  pnhc 
beate  were  onlv  SO  or  30  per  minote  and  very  feeble,  and  then  becune 
34  accelerated  that  tbe  intervals  between  each  pnlaation  ooold  hanfi; 
be  diftiBgai^bed,  the  respiration  partaking  ol  tbe  same  genenl  dur 
acter  ms  is  often  witnessed  at  tbe  dviog  momeutB  of  a  patient  with 
fatal  cerebral  di^ea^e. 

Dr.  Beicbert"  reviews  the  symptoms  of  poisoning  in  fif^-fonr 
cases  collected  hy  him.  The  moet  rapidly  fatal  case  in  this  synt^ii 
(•ccurred  in  three  minntes  after  a  doeeof  ^  onnoe  (15.55  gm.)of  int- 
pore  acid.'*  Of  tbe  other  ca^es,  one  was  reported"  where  death  oc- 
curred in  ten  or  fifteen  minntEs,  and  another  of  a  child"  who  htd 
taken  by  mistake  a  tablespoonful  of  carbolic  acid,  followed  by  copioD^ 
draogfats  of  warm  water,  and  who  died  in  seventeen  minutes.  ^ 
longest  duration  of  life  after  a  fatal  doee  of  poisoning  by  this  teii 
was  two  days."  The  smallest  fatal  dose  recorded  in  this  class  of 
cases  was  1  dnim  (3.9  gm.)  taken  by  a  man  six^  years  of  age;  b«t 
two  children,  who  took  a  similar  doee  recovered. 

A  case  is  recorded  in  1902  of  a  snicide  who  swallowed  an  unknowii 
quantity  of  carbolic  acid,  which  was  followed  by  death  within  ten 
minutes.  Another  case  is  recorded,  wherein  death  followed  & 
ingestion  of  1  ounce  of  carbolic  acid  in  crystals,  within  fifteen  mis- 
utea  (1892).  Tbe  ingestion  of  2  ounces  of  the  pure  acid  was  followed 
by  death  in  less  than  thirty  minutes  (1895).  In  these  records  for 
tbe  year  1S98  there  are  three  cases  reported,  dose  not  stated,  when 
death  occurred,  respectively,  in  three  hours,  in  four  hoars,  and  is  fiw 

"  .Am.  Jour-  of  MmJ.  Sci.  Oct.  1880.  "  I^ouijivillp  M«d.  Newt  1880,  ITa  » 

"See  the    PhiU.    Med.    'HinM.    1873.  p.  294. 

Vol.  IT.  p.  284.  -Med.  Timet  and  Q»Ma%  181%  h 

"  HiTl.  Richmond  and  LouisTille  Jour.  474. 
uid  N.  ¥,  Med.  Ree.  1B7S. 
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after  swallowing  carbolic  acid.     A  case  ia  reported  in  1895, 

e,  after  death,  the  odor  of  carbolic  acid  was  apparent  when 

was  applied  over  the    epigastrium.     In    another    case    of 

^oiaoniog  after  swallowing  a  dose  of  carbolic  acid,  the  doae  of  which 

^B0  assumed,  from  what  information  could  be  obtained,  to  be  3 

orams,  death  occurred  within  forty  minutes.     The  following  note  of 

autopsy  in  this  case  is  reported:   Stomach  contained   about  4 

ices  of  undigei!ted  food,  emelling  atrongly  of  carbolic  acid;  its 

sue  was  engorged,  mucosa  destroyed,  corrugated,  and  shriveled. 

iiver,  kidneys,  and  urine  aU  sraelled  strongly  of  carbolic  acid. 

■  306.  Vapor  of  carbotio  acid. — Death  from  poisoning  by  this  acid 

'CBS  alao  occur  apparently  from  simple  inhalation;  for  Dr.  F.  P. 

**  reports  the  ease  of  a  woman  suffering  from  neuralgia,  who 

;ht  for  relief  from  her  pain  by  inhaling  the  acid.     She  was  found 

td  in  her  bed  with  a  handkerchief  inwrapping  a  aponge  and  ap- 

ied  close  to  her  face,  which  was  livid.    There  was  a  strong  smell  of 

earbolic  acid  in  the  room,  and  the  sponge  and  handkerchief,  though 

dry,  were  strongly  impregnated  with  its  odor ;  the  appearance  of  the 

inside  of  the  mouth,  the  surface  of  which  was  free  from  excoriation 

or  caustic  marks,  did  not  indicate  that  she  bad  taken  any  of  the  acid 

in  her  mouth,  and  the  tip  of  the  nose  was  blistered  from  contact  with 

tbe  cloth  and  aponge. 

897.  FoiBonin^  from  external  nse. — Dr.  Paul'*  reports  a  case  where 
institutional  symptoms  of  poisoning  occurred  from  the  external  ap- 
^ication  of  carbolic  acid  over  a  surface  of  about  5  square  inches,  of 
irbioh  only  a  small  portion  was  denuded  of  cuticle.     The  symptoms 
began  twenty  minutes  after  the  application.     In  this  connection  it 
mtut  he  said  that  susceptibility  to  carbolic  acid  intoxication  absorbed 
by  the  lungs  or  from  the  skin  is  very  variable,  and  in  some  persona 
^BCUTs  on  very  slight  provocation.     Proofs  of  intoxication  are  shown 
^fy  the  peculiar  appearance  of  tbe  arine,  before  alluded  to.     Danger 
of  criminal  poisoning  by  carbolic  acid  is  not  great,  since  its  strong 
Wb^  pungent  odor  would  make  it  difGcult  to  administer  without  the 
%towtedge  of  the  victim;  hence,  when  not  the  result  of  accident,  a 
death  from  this  agent  might  reasonably  be  assumed  to  be  one  of  sui- 
cidal, not  homicidal,  intent.     It  must  be  said,  however,  that  the  smell 
and  brown  color  of  tlie  strong  solution  of  the  acid  may  be  mistaken 
for  amoky  whisky,  by  persona  in  whom  tbe  sense  of  smell  ia  not  deli- 
cate.    In  fact,  most  cases  of  poisoning  by  this  agent,  which  have 
been  recorded,  are  either  those  of  carelessness  or  suicide. 


■  PhUL  Med.  TimM.  July.  18S1. 
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Cases  of  death  from  suigical  dressings  with  carbolic  add  bsve  been 
reported.  One,*"  reported  by  Dr.  Bradford,  ia  not  condnsivelj  s 
death  from  carbolic  acid  intoxication,  thoo^  it  is  evident  diat  t 
large  amount  of  this  agent  was  absorbed  from  the  inflamed  liasnes  in 
a  cold  abscess  of  the  hip,  which  was  washed  out  and  distended  b;  i 
^Vz  P^r  ^^^^  solution  of  carbolic  acid,  and  dressed  antiseptically  witb 
carbolized  gauze.  In  this  case  the  lesions  of  gre-at^st  importanee  «eie 
in  the  heart  and  kidneys,  which  were  the  seat  of  fat^  degeoeration, 
and  they  were  analc^us  to  the  appearances  of  poisoning  hj  phoe- 
phorus,  arsenic,  or  ammonia.  Dr.  Bradford  saya,  "The  clinic^  his- 
tory of  the  case  directly  suggests  that  the  lesions  fomid  may  be  kt- 
tributed  to  the  toxic  action  of  carbolic  acid."  The  urine,  pund 
within  the  first  twenty-four  hours  after  the  carbolic  scid  was  Died, 
"was  tar  color,"  and  its  chemical  analysis  showed  a  "color  ali^tlj 
smoky  and  the  presence  of  a  very  large  amount  of  a  snlpbo-add  (pre- 
sumably sulphophenylic)."  In  an  article  by  Mr.  Alacphail,**  the 
subject  of  poisoning  by  absorption  of  carbolic  acid  dressing  is  treated 
at  length;  this  depends  upon  the  fact  that  the  solatioii  of  carbohe 
acid  is  in  contact  with  tissues  or  serous  membrane,  inflamed,  and  ab- 
normally active  in  absorbing  deleterious  snbetances.  It  is  well  known 
in  surgery  that  decomposing  fluids,  pns,  and  fetid  discharges  may  be 
readily  absorbed  by  contact  with  diseased  surfaces,  and  thus  give  rise 
to  septicemia  or  blood  poisoning.  It  is  reasonable,  therefore,  to  ex- 
plain the  absorption  of  carbolic  acid  upon  the  same  principle.  In 
fact,  Professor  Lister,  the  earliest  advocate  for  antiseptic  dieesLDgs," 
says,  "I  believe  the  secret  of  our  immaniQf  from  these  (carbolic 
acid)  toxic  effects  is  that  we  avoid  as  much  as  possible  all  unnece^uy 
action  of  the  carbolic  acid  upon  the  tissues.  Had  I  in  this  boy's  cax 
(a  case  of  pleuritic  abscess)  injected  carbolic  acid  lotion  into  the 
pleural  cavity,  and  done  this  at  every  dressing  ...  I  think  it 
is  in  the  highest  degree  probable  that  be  might  have  suffered  fnm 
carbolic  acid  poisoning.  ...  I  cumot  point  to  one  single  in- 
stance in  which  I  can  be  sure  that  we  have  had  carbolic  acid  poiaoning 
of  any  moment  whatever,  either  in  my  hospital  or  private  practice, 
during  the  two  years  I  have  been  in  London." 

398.  Its  injectioB  iato  caTities.— Xusbaum,  of  Munich,  in  his  wwt 
on  antiseptics."  mentions  a  case  of  carbolic  acid  poiaoning  fron 
the  forcible  and  daily  injection  of  carbolic  acid  into  an  absoen  eavi^. 


"BostM  ti'ti.  umA  Ster^.  Joor.  .\t>nl  'LABcet,  Dm.  20.  1S7S. 
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Whileford,  of  Greenock,  EuglaDd,**  observed  symptoms  of  car- 
lic  acid  poiaotting  from  the  external  applicataon  of  a  2^2  pi^r  ^^^ 
lution  to  a  ring-worm  of  the  scalp  in  two  children;  and  here  it 
jnld  be  observed  that  children  are  especially  susceptible  to  the  ac- 
ta of  carbolic  acid.     Three  other  cases  of  carbolic  acid  intoxication 
^re  reported  by  Mr.  Maephail,*"  from  the  use  of  these  dressings,  but 
^bicb  ^ally  recovered  after  their  discontinuance.  Mr.  A.  P.  Gould^' 
Hporls  a  case  of  rapid  death,  after  section  of  tJie  tibia,  by  the  anti- 
septic method  with  carbolic  acid.     The  presence  of  septicemia  was 
ne^gatived  by  the  absence  of  any  sufGcient  source  of  septic  absorption 
and  of  fever.    The  symptoms  observed  were  similar  to  those  reported 
by  Dr.  Bradford,^'  viz.,  vomiting,  diarrhea,  nervous  prostration,  and 
lowered  temperature.     The  patient  died  within  thirty-seven  hours 
after  the  operation. 

Kiiater^*  reports  a  case  in  whicli  a  puerperal  uterus  was  being 
washed  out  with  a  2  per  cent  solution  of  carbolic  acid  on  the  fourth 
day  after  delivery,  without  any  serious  restilts;  but  on  the  next  day 
the  nse  of  a  3  per  cent  solution  was  followed  by  the  severest  symptoms 
of  poisoning,  and  death  on  the  ninth  day. 

This  form  of  poisoning  by  the  use  of  carbolic  acid  as  a  surgical 
dressing  or  wash  can  always  be  prevented  by  careful  examination  of 
the  urine.  When  the  acid  is  absorbed,  it  pairs  with  the  sulphuric 
acid  radicle  to  form  phenylsulphuric  acid,  which  has  no  deletorioufl 
action  upon  the  economy,  so  that,  as  long  as  it  can  find  any  sulphuric 
acid  to  unite  with,  we  see  no  toxic  symptoms  in  the  patient,  and  this 
e%-ent  is  characterized  by  the  entire  disappearance  of  sulphates  from 
the  urine.  Ordinarily,  if  we  add  to  urine  acetic  acid  and  a  solution 
of  chlorid  of  barium,  an  abundant  precipitate  of  sulphate  of  barium 
will  be  formed,  but  if  all  of  the  sulphates  have  been  decomposed  by 
carbolic  acid  to  form  the  sulphopbenylic  acid,'^"  no  such  precipitate 
will  occur;  if,  at  this  time,  alkaline  sulphates,  such  as  the  sulphate  of 
sodiom,  which  is  found  in  many  mineral  waters,  be  given  to  the  pa- 
tient, it  will  neutralize  the  excess  of  carbolic  acid  and  prevent  toxic 
tymptoma.  Baumann^*  reports  six  cases  in  support  of  this  action  of 
the  sulphate  of  sodium.  In  this  connection  it  is  important  to  remem- 
ber that  carbolic  acid  is  entirely  eliminated  from  the  system  in  from 
twelve  to  sixteen  hours.""    The  amount  of  carbolic  acid  which  is  daily 


"BeUt«<]   by  Mr.  Maepbul,    op.    cit.        n«Sw  t  403. 

■Op.  cit.  "Archiv.  t.  d.  bm.  Pliyiiotf.  XIII.  p. 
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eII=Llmud  vf-t  ~js  orire  of  s  hcAhliT  adoll,  spun  a  mued  diet,  u, 
lOKr^iinf  u  Eiiz^L**  aboot  0.415  gnm  (about  %  gr.)-    IV  ibm 
e&aea  aiul  c:jlb.t  ochecs  make  it  rrident  tfaat  earfaolie  acid  in  ndstios 
can  KA-iHj  be  al»>Ae(i  br  tsflaoied  tidEiies, — eqieeiallr  dw  Mnu 
nKmbrsiiea, — ta  «ell  aj  die  macooi  nHmfarane^     Wben  Uie  pitiait 
is  conAaadv  iin<der  obsTraOon  br  a  mdieal  attendant  as  vdoU  nit- 
ttnllj  be  the  oue  ifler  ^oreical  oftratioiL,  proois  of  carbolic  tad  ib- 
sorpdcia  woold  cMst  geoerallT  be  racopiiaed  befcne  danger  bad  uiien 
to  the  life  of  tbe  padeot.     Jn  cases  of  operatimia  f<»  dinunal  abcn- 
doQ,  the  ass  of  carbolic  acid,  br  its  absorpUon,  mi^t  aeriooaly  OHn- 
promise  the  life  of  At  patieit,  and,  if  performed  hj  m  irreBpoiiBible 
or  xmeduc^zei  person,  mi^t  go  iorvmrd  to  a  dangerons,  if  not  fatil, 
issue,  witfaoat  being  recogoized  aa  a  canae.     Here,  again,  it  must  be 
obeerred  that  the  soiceptibilitj'  to  poisoning  bj  carbolic  add  in  Bonie 
indiridoals  i*  macfa  greater  than  in  others,  and  this  fact  explains  ap- 
parent ineoQsineiicies  in  the  lepoited  ezperienoe  of  Tarions  pbTii- 
ciana  and  soigeonsL 

399.  Iti  applieatioa  anr  bealthj  ikam. — Jn  ICasBacbafletla  Reports, 
VoL  13S  ( 1SS3),  pp.  165  et  xq.,  is  detailed  the  trial  of  a  practitioKr 
of  medicine,  who  was  conricted  of  manalaoghter.  He  prescribed  tint 
his  patient  sbonid  be  wrapped  in  cloths  which  were  to  be  satarated 
with  keroeeoe  oil  in  the  following  manner:  A  flannd  shirt,  flannel 
drawers,  and  stockings  were  to  be  satorated  with  the  oil,  to  be  placed 
on  her  bodv,  and  to  hare  the  saturation  renewed  with  more  kerosene 
ererj  three  hoars.  This  was  done  with  her  consent,  by  her  htuband 
and  attendants,  but  not  br  the  defendant  personally.  After  the  de- 
fendant had  gone,  in  about  two  hours,  owing  to  the  pain  and  distreas 
of  the  patient  and  upon  her  demand,  the  saturated  flannels  were  le- 
moved,  and  the  defendant  was  sent  for.  The  bnsband  testified,  "On 
his  airiral  I  told  the  defendant  how  m;  wife  had  soffered  and  what 
we  had  done ;  she  said  it  was  as  if  she  was  in  the  fire.  He  replied  that 
it  was  doing  ju^t  what  he  wanted,  like  a  ponltioe  on  a  boil,  drawing 
it  out;  that  it  was  ber  onlv  salvation."  Then,  being  told  that  the 
application  would  not  hurt  her  so  much  the  next  tinie,  the  flinneU 
were  again  saturated  and  replaced.  The  patient  then  went  to  sleep, 
apparently  not  suffering  as  before.  The  flannels  wet  with  keroeeite 
were  continuouslv  applied  for  two  more  days,  when  they  were  re- 
moved by  the  physician's  direction.  The  evidence  showed  that  the 
results  of  this  external  application  caused  the  effect  of  blistering  tnd 

"  Ann.    de    Chiinie    et    de    Phvaique, 
I8S0.  tome,  20,  p.  230. 


^burning  a  large  part  of  the  body,  removing  the  soarfskin  over  two 
^thirds  of  the  surface  of  the  body,  taking  off  the  skin  over  one  third 
of  the  body,  and  producing  suppurating  aorea.  This  treatment  was 
begun  on  December  29,  1882,  and  the  defendant  continued  his 
Bttendanoe  until  January  7,  1883.     On  that  day  he  waa  discharged. 

IOtlier  physicians,  who  were  then  called  in,  pronounced  her  past  re- 
covery. She  died  on  January  16th,  1SS3, 
The  associate  justice  of  the  supreme  court  (Holmes,  at  the  present 
ptime  of  writing  an  associate  justice  of  the  United  States  Supreme 
Court)  wrote  the  opinion  of  the  supreme  judicial  court  in  the  case. 
The  trial  judge  ruled,  and  gave  instructions  to  the  jury  as  follows: 

§  "Injurious  act«,  resulting  from  gross  carelessness  or  foolhardy  pre- 
Bumption,  without  intent  to  injure,  may  constitute  an  assault  If 
persona  who  are  engaged  in  operating  steam  engines  are  guilty  of 
gross  carelessness  or  foolhardy  presumption,  and  injuries  result,  they 
are  criminally  liable.  So,  with  apothecaries,  if  a  person,  without 
knowledge  and  skill,  deals  with  deadly  drugs,  he  may  be  guilty  of 
gross  carelessness  amounting  to  presumption,  and  be  criminally 
liable.  ...  A  man  is  not  to  be  convicted  of  manslaughter  mere- 
ly liecatise  of  his  ignorance.  .  .  .  The  defendant  in  this  ease  is 
tbe  tried  by  no  other  or  higher  standard  of  skill  or  learning  than 
it  which  he  necessarily  assumed  in  treating  her ;  thnt  is,  that  hp  was 
^  to  do  so,  without  gross  recklessness  or  foolhardy  presumption  in 
ticdcrtaking  it  It  ia  not  necessary  to  show  an  evil  intent;  if,  by 
gross  and  reckless  negligence,  he  caused  the  death,  he  is  guilty  of  cul- 
pable homicide." 

In  affirming  a  conviction  of  the  accused  Mr.  Justice  Holmes  said ; 
'TVe  cannot  recognize  a  privilege  to  do  acts  manifestly  endangering 
bnman  life,  on  the  ground  of  good  intentions  alone." 
^ft  The  syllabus  of  the  case  summarizes  the  law  of  the  subject  in  the 
following  wnrds:  "If  a  person,  publicly  practising  as  a  physician,  on 
being  called  upon  to  attend  a  sick  woman,  prescribed,  vrith  fool  hardy 
presumption  or  gross  recklessness,  a  course  of  treatment  which  causes 
her  death,  he  may  be  found  guilty  of  manslaughter,  although  he  acted 
with  her  consent,  and  with  no  evil  intent  An  indictment  for  man- 
slaughter, by  causing  the  clothes  of  the  person  killed  to  be  saturated 
with  kerosene,  need  not  alle^  tbut  the  accused  knew  of  the  deadly 

•  tendency  of  the  kerosene,  or  that  it  was  of  a  dangerous  tendency." 
We  make  no  apology  for  presenting  this  legal  side  of  the  above 
case,  because  the  practical  law  points,  as  laid  down,  may  serve  as  p 
,  lesson  to  every  practitioner  of  medicine.     This  case  also  serves  as 
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ST.  f--rt~r'*  'if  '.ht  cjs^a  of  this  pouon  br  ita  aeti<m  on  the  eotmuu 
ecTcrir^  of  z»  'b^<^-  B^  Ac  desmcboD  of  die  integrity  of  die  skii, 
tsfi.  zj  'i^  *^^  tX'C  c-f  t^  phokiJ  flOBtained  in  die  keRMeoe  ul, 
TT-j-g  C'Ki^rr^  in  toe  abone  ooe  aiif f tlwi'ij   naicon^  nn»n«   ud 


itz.  J:^f^-K  Hol=c5  in  girinr  his  of>inic»  tliat  *^  man  nuj  eonmit 
n-z^XT  •:?  ~ '■•-=' *~f* "3=^  br  ooinp  odi^rwiae  lawful  acts  ncUad;, 
as.  :hi:  be  =^t  £t  Ci>:<csc  acs  imiavfnl  fn  ind^nndent  leaaon^  fnun 
viin^  ^&±,  aeG.-ae:.-3^  oeaes."  quotes  tlie  foUoving  antfaorities: 
S  tii  5T :  1  Hi>  P.  C.  472-477 ;  1  Hawk.  P.  a  chap.  29,  §g  3, 4, 
li.  eci?.  SI.  II  4-«:  Foster,  262,  2«3,  Hcraidde,  dapL  1,  §  4;  4 
K.  0:c  V-±,  1*7: 1  East  P.  C.  2*0 rf aaj.; fluff*  Coae,  Kelynft  40, 
ir-c  cases  ewe  eejrw." 

TV  fcoc-'vi^c  fa:al  ease  is  on  the  retmns  of  tlie  "wwlifial  ezaminen 
«:■  n:«  seerWM^  of  3;ase  of  MasadtoseitB,  far  1889:  Seported  by 
^eiSnl  £xx=ii=er  AdaiE&  erf  Framin^iain,  "a  diild  of  two  yean, 
J::De  ^±.  in  ^xscc.  ^£ILeid  a  boole  of  strmtg  eaxtmlie  add  into  t 
etair.  asd  ski  -io-wr  ia  h  a:  aboat  a  ^  h.  June  Sth.  A  doctor  vu 
call-ec.  vb:>  f  :^:nc  ^ze  eLU-i  isieatseicns  at  1  f.  x.  Se  died  qniedr, 
vi:^}:"  rsti:!  ct  «xiT3lsi«H.  did  not  suffocate,  tmt  sank  gnidnaUT 
avsT.  Tie  irL-rle  cf  d»  bocscm.  of  posterior  surface  of  legs  snd  of 
l&.'x.  Tii  ■ii.-'i-riitr'i  45  ':itt  as  die  recion  otbt  die  kidneys.  There 
»¥:«  r.-:  =L±rii  ■::  ibe  r-.iion  apon  die  lips  or  face-  Diagnosis:  Poi- 
•^-r'—r  r  J  carccli,"  i.'ii.  ii:*£T,  if  not  oilirely,  by  absorption  through 

\—---r  ,  -ji-z  .■4jt:r.  wbej?-  zbe  exsraal  nse  of  carbolic  acid  (phenol 
bj  sc=:e  -srirr-i  'za  wes  loHowec  by  serious  oonstitntional  symp- 
vn:£  ■wzi'^z  =;iy  e:c  fiaHy.  is  «ie  of  a  nevrbom  child,  one  week  old, 
**o  w:ts  ^■-i.-iei  by  'Jx  £r^rs  of  a  nurse,  whose  hands  had  come 
ic  cc-r^ac:  "^.'Ji  73r«  oarieoc  acid:  her  dinmb  and  one  finger  simply 
««:;«  rl^vieii  i=  >.-cz':«..-:  wi:c  tbe  crc>in  of  die  infant,  who  died  within 
tez.  £-:-r$.  T~-:-i^  ^  Krpictl  actitw  of  this  acid  upon  the  sound 
stir  U  ofwr.  icllo^ievi  by  crave  eoaifeqiKDcesT  the  dressing  on  ■ 
cise:ts«?ti  *iir.  .t  c=  oensoed  surfaoe.  eompoeed  even  of  a  weak  aoln- 
aoa  v"-!  vMrS:!;;  ik'ii.  =:4y  piv^vie  poisonous  symptoms.  This  ease 
is  meciic-t-x:  Vy  Mr.  E'.yih :  "A  soi^eon  prescribed  for  two  joinos, 
who  su£<=r<=\i  fr-.-^i  -varies,  a  touon  whid  was  intended  to  oontain 
SO  yn^ii  o:  i-ir>:^:;  soid  ia  240  ciibic  centimeters  of  water;  but  the 
actual  iv~:e~r.?f  c:  :be  di>£  virre  efomattd  afterwards  &vm  analysis 
by  Hoppe-StyUr  :o  rtf  ?3,i^  frams,  and  die  quantity  used  by  ead 
h>  tw  «^ual  b>  13.S7  $7a=is  ^20$  gr.)  oi  catholic  acid.    One  of  tb» 
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men  died;  the  Burvivor  described  his  own  aymptoms  aa  follows:  He 
and  his  companion  stood  in  front  of  the  fire,  and  rubbed  the  lotion 
in ;  he  rubbed  it  into  his  legs,  breaat,  and  the  front  part  of  his  body ; 
the  other  parts  were  mutually  rubbed.  Whilst  nibbing  his  right  arm, 
knd  drying  it  before  the  fire,  he  felt  a  burning  sensation,  a  tightness 
and  giddiness,  and  mentioned  his  sensations  to  his  companion,  who 
laughed.  This  condition  lasted  from  five  to  ten  minutes;  but  he  did 
not  remember  whether  hia  companion  complained  of  anything,  nor 
did  he  know  what  became  of  him,  nor  how  he  himself  came  to  be  in 
bed.  He  was  holding  on  to  the  joiner's  bench,  looking  with  wide- 
staring  eyes  like  a  drunken  man,  and  was  delirious  for  half  an  hour. 
The  following  night  ha  slept  uneasily,  and  complained  of  headache 
and  burning  of  the  skin.  The  pulse  was  68,  the  appearance  of  the 
nrine,  appetite,  and  sense  of  taste  were  normal;  the  bowels  confined. 
[o  soon  recovered.  The  other  joiDer  seems  to  have  died  as  if  he  had 
'taken  prusaic  acid.  He  called  to  his  motber,  "Ich  babe  einen 
Ransch,"  and  died  with  livid  face,  after  taking  two  deep,  short 
inspirations. 

Two  other  cases  are  related  by  the  same  author.     In  the  first,  a  2 
sr  cent  solution  of  carbolic  acid  was  applied  on  a  compress  to  an 
er\'5ii>eIatous  inflammation  on  a  chicken  pox  pustule,  and  the  fol- 
lowing morning  poisonous  symptoms  appeared,  passing  of  dark-col- 
ored urine,  sweats,  vomiting,  contracted  pupils,  spasmodic  hvitchings 
of  the  eyelids,  with  strabismus,  slow  inspiration,  and  inability  to 
swallow;  the  child,  seven  weeks  old,  died  within  twenty-four  hours. 
Tte  other  case,  taken  from  the  American  Journal  of  Pharmacy  oc- 
curred in  this  country  and  related  to  a  boy  who  had  been  bitten  by  a 
d<^;  he  died  within  twenty-four  hours  after  a  lotion,  consisting  of  & 
^_partfl  of  this  acid  to  1  part  of  glycerin,  had  been  applied  to  the  wound. 
^m     These  cases  of  the  fatal  effects  from  the  topical  application  of 
^Kesrbolir  acid  to  the  skin  and  other  tissues  of  the  body  might  be  miilti- 
Vplied  by  further  citations  from  other  well-recognized  authorities  on 
toxicology ;  but  what  has  been  rehearsed  is,  in  our  opinion,  sufficient 

rsbnw  the  great  danger  of  this  form  of  administration. 
400.  SabacDte  and  chronic  poisoning. —  From  what  we  have  de- 
Bcribed  (see  §§  397,  398)  as  to  the  physico-chemical  action  on  the 
animal  tissues,  and  the  conversion  of  carbolic  acid,  when  absorbed 
into  the  animal  system,  into  phenylsulphnric  acid,  which  has  no 
deleterious  action  upon  the  economy,  we  should  not  expect  to  find  any 
fatal  result?  to  occur  after  the  ingestion  of  small  doses  contiuuonsiy 
admimstered,  unless  fatal  result  should  be  produced  from  one  single 
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dose,  as  in  aente  poisoning.  Indeed,  Falck's  careful  analysis  of  S' 
eases  of  carbolic  acid  poisoning  indicates  that  71  per  cent  of  these 
died  witliin  twelve  hours,  and  about  91  per  cent  within  twentj-four 
houra. 

401.  Lethal  dose. — The  fatal  dose  for  infants  is  smaller  in  propor 
tion  to  their  weight  of  body  than  for  adults.  There  is,  also,  a  peciiUai 
suceptibility,  in  some  adults,  to  the  poisonous  action  of  carbolic  arid. 
Setting  these  conditions  aside,  we  may  state  on  the  authority  of  Fdck 
that  the  minimum  dose  for  man  is  15  grams  (231.5  gr.),  or  abcut 
two  decigrams  per  kilogram  of  body  weight.  According  to  his  analy- 
sis of  fatal  eases  collected  by  him,  in  5  cases  30  grams  caused  death 
in  five  minutes  to  an  hour  and  a  half;  in  another  series  of  5  caxa, 
after  the  ingestion  of  15  grams,  one  woman  recovered,  and  one  womsn 
and  three  men  died,  in  a  period  of  time  varying  from  forty-five  bud- 
utes  to  thirty  hours.  He  found  that  3/10  of  a  gram  to  3  granii 
caused  symptoms  of  poisoning,  though  the  patients  recovered ;  while, 
after  a  dose  of  16  grams  or  more,  11  out  of  13  patients  died. 

Professors  Eeid  Hunt  and  Jones,  in  the  latest  book  on  toxicology 
(Peterson  and  Haines,  1904),  state,  referring  to  authorities,  that 
death  has  occurred  after  as  small  a  dose  as  1,4  grams  (22  gr.) ;  ami 
that  a  teaspoonful  (3. 7  c.c.)  of  the  liquid  acid  proved  fatal  to  a  girl 
i>f  seventeen,  in  twenty-three  hours.  According  to  the  United  Si^tei 
Pharmacopteia,  1  part  of  the  pure  acid  crystallized  at  15"  C,  (59* 
F.),  is  soluble  in  15  parts  of  water.  These  same  writers  state,  "on 
the  other  hand,  recovery  has  frequently  followed  the  taking  of  1 
ounce  (31  e.  c,),"  which  we  assume  refers  to  the  satnrabod  solutioD. 
"Two  hundred  and  thirty-one  and  five  tenths  grains  (15  gm.)  may 
be  taken  as  representing  the  minimimi  lethal  dose."  (Blyth).  The 
German  Phannacopsia  prescribes  as  a  maximum  medicinal  doac^ 
0.7  grain  (.045  gm.). 

402.  Treatment. — It  should  be  remembered,  from  reading  the  fore- 
going pages,  that  carbolic  acid  acts  as  a  poison  in  two  ways;  firel, 
by  the  corrosive  effect  upon  the  mucous  membrane  which  lines  the 
entrances  to  the  stomach  and  air  passages;  and,  second,  by  an  intoxi- 
cation of  the  blood  which  produces  narcosis  and  fatal  action  upon  the 
brain  and  nerve  centers.  To  counteract  the  first,  attempts  should  be 
directed  to  removing  the  contents  of  the  stomach,  and  to  cbedc  the 
local  action  upon  the  mucous  membrane  of  the  mouth  and  throat  A 
pliable  and  soft  stomach  tube  (flexible  rubber)  should  be  very 
cautiously  introduced  through  the  ceaophagus  into  the  stomach,  and 
through  this  some  sacchurated  limewater  or  a  weak  solution  of  sodium 
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tnlpbatc  should  be  used  to  wash  out  this  organ ;  care  should  be  used 
not  to  injure  the  lining  of  the  gullet,  because  the  acid  may  have 
softened  its  tissue.  Sodium  sulphate  is  a  true  chemical  antidote, 
since,  as  we  have  previouslj  stated,  the  pairing  of  carbolic  acid  with 
ihe  sulphuric  acid  radicle  forms  phenjlsulphuric  acid,  which  is  not 
a  deleterious  agent  in  the  human  economy.  It  should  also  be  remem- 
bered that  the  local  action  upon  the  raucous  surface,  of  causing  a 
numbness  of  sensation  or  response  to  reflex  action,  would  suggest  that 
we  should  inject  carefully  a  pretty  fair  amount  of  whatever  liquid 
we  have  forced  into  the  stomach,  and  then  reverse  the  action  by  empty- 
ing the  contents  through  the  tube.  External  warmth  should  be  applied 
to  the  surface  of  the  body,  and,  after  the  stomach  has  been  emptied, 
milk  and  demulcent  drinks  should  be  administered. 

403.  Action. — The  action  of  this  poison  and  the  duration  of  its 
symptoms  have  been  so  sufficiently,  in  our  opinion,  portrayed  in  the 
forrp^'ing  pages  as  to  require  no  further  repetition. 

404.  Fost-mortem  appearances. — These  are  similar  to  the  action  of 
other  corrosive  and  irritant  poisons;  the  corrosive  action  usually 
extends  from  the  mouth  into  and  through  the  alimentary  canal.  The 
marks  upon  the  lips,  skin,  and  interior  of  the  mouth,  have  been  previ- 
ously described ;  the  peculiar  white  streaks  and  shriveled  skin  are 
very  marked.  The  mucous  membrane  of  the  mouth  and  pharynx  is 
reddened,  and  often  edematous  and  swollen,  sometimes  it  is  whitened 
by  the  caustic  action ;  hut,  as  tlie  local  effects  e.\tend  down  the  gullet 
and  into  the  stomach,  the  mucous  membrane  becomes  corrugated, 
bleached  and  loosened  from  the  underlying  tissues.  In  one  of  the 
cases  above  cited,*'  the  mucous  membrane  of  the  stomach  was  almost 
entirely  eroded,  and  "lay  in  lines  along  the  posterior  surface,  looking 
and  feeling  like  whipcord.  The  mucous  membrane  of  the  oesophagus 
was  gathered  into  longitudinal  folds,  and  presented  very  much  the 
appearance  of  cigarette  paper."  Dr,  Cameron'*  exhibited  the  stom- 
ach of  a  patient,  which  showed  this  rough,  corrugated  appearance  of 
the  mucous  membrane  of  the  gullet  and  stomach.  In  the  Charing 
Cross  Hospital  case,^'  the  root  of  the  tongue  and  adjoining  surface  of 
the  epiglottis  presented  a  glazed  appearance  "of  the  color  of  recently 
cut  lead,"  the  surface  of  the  gullet  had  a  sticky  feeling  to  the  touch, 
and  in  its  whole  length  had  the  same  glazed,  grayish  look  as  the  back 
of  the  tongue.  This  autopsy  was  made  thirty-seven  hours  after  death. 
The  corrugated   and  shiny  appearance  of  the  gullet  and  stomach 

"  Brit.  M«1.  Jour.  April.  1881.  ■  See  tupnt  |  896. 

"TrnnwlrtionB  of  the  Liverpool  Med. 
Inat.  July,  1881,  p.  2UR. 
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mucous  membrane  ia  commonly  observed  in  this  form  of  poiaoning. 
In  the  lower  part  of  tlie  gullet  and  stomach,  it  may  be  deUched  ia 
large  pieces  (as  large  as  a  silver  dollar,  sometimes),  and  these  fng- 
menta  have  a  dirty-red  or  greenish  hue.    The  reddening  of  the  raaam* 
membrane  ordinarily  extends  through  the  small  intestine  and  into 
the  large  intestine.     The  liver  is  also  congested  and  smella  of  & 
carbolic  acid,  and  the  same  may  be  said  of  the  kidneys.    The  blood 
is  usually  fluid,  and  has  a  peculiar,  rich,  mulberry  color,  and  also 
smells  of  the  acid.    The  lung  tissue  is  usually  edematous  and  injectei 
The  brain  is  injected,  and  in  one  case***  there  was  some  slight  exoes 
of  fluid  in  the  ventricles, with  a  doubtful,  faint  odor  of  the  add;  but 
in  two  cases*'  Dr.  Allen  reported  that  the  brain  was  not  much  red- 
dened, nor  was  the  fluid  bet^'een  the  membranes  much  increased. 

The  following  condensed  description  of  the  pathological  results  of 
poisoning  by  carbolic  acid  is  taken  directly  from  the  most  recent 
textbook  on  pathology,  and  written  by  one  of  the  highest  sutliorititt 
on  pathological  anatomy:*'  "Carbolic  acid  causes  white  or  gnj 
eschars  in  the  mouth,  which  may  be  brownish  from  blood.  In  the 
stomach  the  eschars  are  not  deep.  The  skin,  where  affected,  is  smooth 
and  glistening.  The  odor  is  cbaraeteristie  in  the  stomach,  intestine, 
and  other  organs.  Hemoglobinuria  occurs,  and  pigment  infarcts  tit 
found  in  the  kidneys,  and  hyaline  casts  in  the  urine.  The  acid  is 
excreted  as  alkaline  salts  of  phenol-ether-sulphuric  and  phentd- 
glycuronic  acids.  The  urine  decomposes  in  the  air  and  tnnit 
blackish." 

The  following  detailed  report  of  a  carefully  conducted  autopn 
after  compound  poisoning  by  carbolic  acid,  laudanum,  and  a  soldering 
mixture,  is  taken  from  the  medical  examiners'  rettims  in  Massachu- 
setts for  the  year  1889: 

Case  of  Medical  Examiner  Draper,  No,  106: 

Ante-mortem  symptoms:  Vomited  once;  pressure  at  epiga^itriua: 
prostration ;  rapid  pulse ;  stomach  washed  out ;  died  from  pueiunoui 
on  the  third  day  after  the  poison  was  taken. 

Post-mortem  signs:  Body  emaciated.  Heart  nonnal.  Lungs,  left 
lower  lobe  darkened  and,  on  section,  edematous,  engor^d  with  sevend 
circimiscribed  nodules  of  solidification,  adjacent  to  and  surronndioy 
bronchi ;  other  parts  of  lung  pale  and  normal.  Spleen  pale  and 
(Esophagus,  mucosa  showed  uniform,  dark  red  color,  most 

"Unlvcrilty  ColTpge  Hospital.  Hana  Schmaus;     translated    bv    A.   F. 

"Australiui   Med.    Jour.    March    IS.  ThnVfT,  M.  D.,  edited  by  ,T«mea  twin. 

1S80.  M.  D.;  L«i  Bros,  &  Co.,  PhiU.  udSTt* 

"  A     t«xt-b<«k     on     Pathology,    etc.,  York.  IBOS,  p.  362. 
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its  entrance  to  stomach.     Stomach,  not  remarkable  externally ; 
mucosa,  white,  swollen  at  the  pyloric  outlet;  the  mucosa  was  ol  s 
irk  olive-green  color,  swollen,  with  injection  of  submucous  tisane; 
idiaiing  from  this  were  streaks  of  similar  green  color  along  summita 
nigie;  at  intervals  between  rugie  were  limited  areas  of  superficial 
ition.     Duodenum  and  jejunum  normal.     Ileum,  mucosa  ia- 
and  reddened  throughout  its  extent     Kidneys,  cortex  pale; 
id  medulla  red,  with  surface  feeling  granular  to  touch.     Paucreas 
Drmal.     Liver  normal.     Pelvic  organs  not  remarkable.     Meninges 
brain,  venous  injection,  brain  substance  moist  and  pale. 
The  same  medical  examiner  reports,  in  189S,  to  the  liame  authority 
autopsies  on  the  bodies  of  two  persons  fatally  poisoned,  but  the 
ibstonce  was  not  known.     His  return  is  as  follows:     Lips   and 
Lie  not  seared,  but  pale.    No  external  odor.   Heart  normal.   Blood 
rk  and  fluid.     Lungs  congested.    Spleen  normal.     Stomach,  tj'pical 
[tpearancc  of  carbolic  acid  effect,  namely,  summit  of  ruga  whitened, 
^tfa  valleys  between  them  much  reddened  and  swollen;  this  organ 
itracted  as  if  boiled,  and  emitted  an  odor  of  carbolic  acid,  on  being 
sed.     Pancreas   uormaL     Intestines   normal.      Liver  congested. 
Sidneys    congested.     Uterus    enlarged,    with    signs   of    pregnancy. 
raries  normal.     Bladder  empty.     Brain  substance  (head  opened  in 

case  only)  wet,  but  not  congested. 

The  above-quoted  cases  are  so  well  described,  and  agree  so  exactly 

^tb  the  teachings  of  other  well-recognized  writings  of  toxicologista 

It  it  will  be  superfluous  to  enlarge  this  part  of  our  subject. 

405.  Detection  and  tests. — Carbolic  acid  can  be  recognized  very 

Hisfly  by  the  following  tests:     1.  Its  peculiar  odor  resembling  that 

^H  creasote.     2.  The  coagulation  of  albumen.     3.  A  pine  splinter, 

■oaked  in  an  aqueous  solution  of  carbolic  acid,  becomes  blue  when 

Koisbened  with  concentrated  hydrochloric  acid.    4.  An  aqueous  solu- 

^■On  of  carbolic  acid,  when  treated  with  a  neutral  solution  of  ferric 

^korid  or  sulphate,   becomes  of  a  violet  or  beautiful  blue  color. 

^K  Lex's  test  consists  iu  adding  to  a  dilute  solution  of  carbolic  acid, 

%ie  fourth  of  its  volume  of  ammonia  water,  and  then  a  little  chlorid 

of  lime  (calcic  hypochlorite)  solution,  when  the  mixture— especially 

Hper  gentle  warming — will  become  a  beautiful  blue  color.     This 

vbel  is  delicate  for  a  solution  containing  1  part  of  acid  in  30,000 

ai  water.     6.  A  solution  of  carbolic  acid  is  precipitated  by  bromin 

^hter  in  the  form  of  tribromphenol,   a  yellowish-white,  flocculent 

precipitate.     This  reaction  is  made  use  of  in  estimating  the  amount 

£acid,  the  preciptate  being  collected  upon  a  filter  paper, 
MtD.  Jdb.— 26. 
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cashed,  dried,  and  weighed.  One  hundred  parts  of  bribromphenol 
correspond  to  28.4  parts  of  carbolic  acid.  7.  Another  and  ezoeed- 
ingly  delicate  test  is  by  means  of  Hillon's  reagent,  which  piodocea, 
with  dilute  solutions  of  carbolic  acid  a  beautiful  red  color,  which  a 
perceptible  in  solutions  containing  only  1  part  of  acid  to  800,000 
parts  of  water.  8.  To  a  dilute,  aqueous  solution  of  carbolic  add 
that  contains  a  trace  of  an  alcoholic  solution  of  ethyl  nitarite  is  eaie- 
fully  added  some  concentrated  sulphuric  acid,  in  euch  a  manner  that 
the  liquids  do  not  mix.  A  rose-colored  ring  will  form  at  the  jnnctioD 
line.    Delicacy :  1  part  in  2,000,000  water. 

Carbolic  acid  is  isolated  from  the  urine  or  other  fluid  by  distilling 
it  in  a  retort,  after  acidulating  it  with  sulphuric  or  phosphoric  add. 
The  distillates  can  be  tested  for  carbolic  acid  by  the  above  tests,  ud 
an  aliquot  portion  of  it  precipitated  with  bromin  water  for  the  qou- 
titative  estimation.  To  analyze  tissues  for  carbolic  acid,  they  must 
first  be  finely  cut  up  and  extracted  with  very  dilute  sulphuric  add; 
after  sufficient  concentration  by  evaporation  ovqt  a  water  bath,  the 
residual  fluid  can  be  introduced  into  a  retort  and  subjected  to  distilli- 
tion  as  above  mentioned.  Carbolic  acid  can  be  separated  fnnn  water 
by  shaking  the  mixture  with  ether,  pouring  off  the  ether,  after  it  has 
separated,  into  a  watch  glass  or  evaporating-dish,  and  allowing  it  to 
evaporate  spontaneously,  when  the  pure  carbolic  acid  will  be  left  u 
a  residue. 

IV,    FOBUIO  ACID. 

406.  Ib  general. — Formic  acid  occurs  in  the  acid  secrelioii  of  nd 
ants,  in  the  blood,  urine,  bile,  perspiration,  and  muscular  fluid  (^ 
man,  and  in  the  leaves  of  pine  trees.  It  is  produced  in  a  numbor  of 
reactions,  by  the  oxidation  of  many  organic  substances,  during  tie 
fermentation  of  diabetic  urine  and  by  the  direct  union  of  carbon 
monoxid  and  water.  It  is  a  colorless  liquid  with  an  acid  taste  an) 
penetrating  odor ;  it  boils  at  100°  and  crystallizes  at  0°  ;  it  is  misdUa 
with  water  in  all  proportions. 

Mineral  acids  decompose  it  into  CO  and  HgO,  and  oxidizing  ageoto 
convert  it  into  HjO  and  COj.  It  acts  as  a  reducing  agent  witlt  tlx 
salts  of  silver,  mercury,  and  other  metals. 

407.  Symptoms  of  poiaonii^. — These  resemble  those  of  acetic  add; 
namely,  coagulation  of  blood  in  the  small  vessels  of  the  stomad, 
vomiting,  abdominal  pains,  a  sta^;8ring  gait,  convulsions,  paiilju 
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Itbe  lower  exlremities,  dizKioess,  and  weakness  of  the  heart's  action, 
njiplied  exleruallj,  it  oausea  an  urticarial  eruption;  when  it  is 
<liRt;d  hj-podermically,  as  by  means  of  the  sting  of  a  bee,  hornet, 
^otlitT  iuseut  (ant,  formica),  or  by  injury  to  the  akin  by  certain 
ry    caterpillars    ( Lepidoplera,   cabbage-white   Pieris),   the   same 
ling  eruption  appears;  animals  eating  this  last-named  insect  may 
er  gastritis,  paralysis,  etc.     Formic  acid  ie  contained  in  the  secre- 
fnllowing  the  bites  of  these  insects,  and  in  a  poison  sac  lying 
ftlie  roots  of  the  hair,  in  the  others;  this  secretion  contains  formic 
It  is  supposed  that  this  acid  is  the  cause  of  the  cutaneous  in- 
4*t»iiiation.     The  field  nettle  contains  formic  acid. 

1406.  Action. — In  addition  to  tlje  coagulation  of  the  blood,  above 
mtioned,  foruiic  acid  produces  an  alteration  of  the  alkaline  reaction 
the  blood,  as  in  the  case  of  acetic  and  other  acids,  and  also  changes 
ite  color  to  a  bright  red.  It  is  eliminated  by  the  kidneys,  the  urine 
voided  having  a  brownisb-red  color. 

409.  Lethal  dose.— This  is  said  by  Kobert  to  be  less  than  that  of 
acetic  acid,  the  latter  having  a  letiial  dose  of  308  grains  (30  gm.). 
_410.  Treatment. — Application  of  cold  ice  compresses  for  external 
HniT^;  for  internal  administration,  after  a  poisonous  dose,  emptying 
Hd  washing  out  of  the  stomach,  and  the  administration  of  chalk  and 
Bk^niesia,  are  recommended. 

411.  Post-mortem  appearances. — These  are,  mainly,  violet  spota  in 
the  gnllet,  oeeophagus,  and  stomach;  the  contents  of  the  latter  are 

led  brownish -black,   and   this  may  extend   into  the  duodenum, 
rid,  grayish -brown  matuvs  are  seen  in  Uie  small  intestines,  and  the 
ritonenm  has  a  gray  tinge.     All  the  viscera  exhibit  the  odor  of 
Inriiiii'  acid. 

412.  Formaldehyd  in  general. — Formaldehyd,  HCOH,  is  a  colorless 
which  has  been  used  extensively  as  a  germicide.     It  is  produced 

by  the  dry  distillation  of  calcium  formate.  It  is  used  In  medicine,  in 
aaueous  solution  (40  per  cent)  called  "formalin."  It  is  very  irritat- 
■g  lo  the  mucous  membrane  of  the  nose  and  throat,  and  may  cause 
•ererc  (vnujunctivitis  and  bronchitis. 

4IS.  Detection  and  teats. — A  solution  of  fuchsin  that  has  been 
■pnlorized  with  SO^  added  to  an  aldehyd  produces  a  red  color.  This 
W  an  aldehyrt  reaction  and  responds  with  formaldehyd. 

Acidify  formalin  with  sulphuric  acid,  add  a  few  drops  of  dimethyl- 
■niliD,  and  heat  to  40°  in  a  sealed  tube  for  an  hour  or  two.  Make 
■Ikaiine  with  sodium  carbonate,  and  evaporate  to  excess  of  dimethyl- 
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anilin.  Acidify  with  aoetic  adid,  add  a  trace  of  lead  diozid,  «beg>  t 
blue  color  will  be  produced  if  formaldebjd  ia  present" 

A  characteristic  reaction  is  to  add  to  formalin  twice  ita  Toliniu  of 
alcohol,  and  a  few  drops  of  diphenylenedihydrazin  hjdrochlorate.  Oa 
warming,  the  solution  ia  colored  yellow  and  a  yellov,  erTBtalliu 
precipitate  is  formed  on  standing.** 

A  little  formalin  heated  with  an  equal  volume  of  40  per  cent  EOH 
containing  5  per  cent  resorcin  gives  a  red  color.**' 

Dilute  the  material  to  be  examined,  wiUi  water,  to  a  tldn  pi^i 
acidify  with  sulphuric  acid,  and  warm  on  the  water  bath,  then  idd 
dry  sodium  sulphate  in  excess  and  distiL  Formaldehyd  will  pui 
over  in  the  first  fractions,  and  may  be  tested  as  above. 

V.  Htdboctahio  Acm  add  its  bajlts. 

414.  Fropertiea  of  hydrocyanic  acid. — Hydrocyanic  acid  ia  a  trus- 
parent,  colorless,  volatile  liquid  (b.  p.  26.5''),  with  a  ptmgent,  lerill 
taste,  which  latter  may  be  easily  concealed  in  ita  administratioii  ia 
medicine  or  alcoholic  beverages.  It  has  a  peculiar  odor,  often  likensd 
to  that  of  bitter  almonds  or  the  kernels  of  peach  stones. 

415.  Fropertiei  of  oil  of  bitter  almondi. — The  oil  of  bitter  ahocffidl 
is  about  four  times  as  strong  as  the  medicinal  hydrocyanic  acid  of  it 
United  States  Fharmacopceia.     It  is  of  a  yellow  color,  has  a  Httsi 
acrid,  burning  taste,  and  is  slightly  soluble  in  water.     The  thani 
flavors  and  essences,  so  much  used  ia  cooking,  are  solutions  of  th  ■ 
oil  in  spirit,  and  may  prove  highly  dangerous  in  the  bands  of  igmnnl  j 
people.     Enough  prussic  acid  is  contained  in  less  than  an  onnoi  ■  | 
most  of  these  flavors,  unless  purified  or  exposed  to  the  air  for  a 
time,  to  produce  fatal  effects,  and  it  is  evident  that  smaller  qnO'  j 
titles  may  have  the  same  result  in  the  case  of  children. 

416.  ^opertiei  of  oyanid  of  potassinm.— Potassium  cyanid  ii( 
white,  amorphous  body,  deliquescent,  very  soluble  in  water,  wiA  di 
odor  of  HCN,  odorless  when  dry,  insoluble  in  alcohol. 

417.  Cyanlds  of  other  metals  in  general. — In  addition  to  hydnM^Mk 
acid  and  potassium  cyanid,  the  cyanids  of  other  metals  vhicfc ' 
soluble  in  water,  or  easily  decomposed  by  acids,  are  highly  poiaaMh    _ 
such  83  sodium,  anunonium,  silver,  mercury,  and  lead.     In  dM  )^ 
two,  the  effects  of  the  metals  are  also  often  present. 

•Trillat,  Chem.  CeDtnlbl.  1898,  II.      lUCliem.  CentralU.  IBM,  Lf-U 

p,  SS.'i. 

"  Neuberf;.    B«r.    d.    d.    Chem.    Oea. 
XXXII.  p.  IflOB. 
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418.  Oil  of  bitter  almonds  in  general. — Hydrocyanic  acid  may  be  ob- 
tuoed  from  many  vegetables,  particularly  those  belonging  to  the  sub- 
orders Amygdaleie  and  Pomete;'*  as  from  bitter  almoads,  apple  pips, 
Che  keroela  of  peaches,  apricots,  cherries,  plume,  and  the  flowers  of 
the  peach,  and  cherry  laurel,  from  the  bark  of  the  wild  cherry,  and 
the  root  of  the  mountain  ash.  Prussic  acid  does  not  exist  ready 
formed  in  these  plants,  but  is  the  result  of  the  reaction  of  water  upon 
UDTgdalin  in  the  presence  of  a  ferment,  emulsin.  Hence,  if  any  of 
the  above  subt^tauces  are  found  in  the  stomach,  the  question  may  arise 
whether  the  indications  of  the  presence  of  prussic  acid  are  due  to 
Uieir  decomposition  or  to  the  acid  swallowed  as  such.  The  only  man- 
ner in  which  doubt,  arising  from  this  circumstance,  can  be  satisfied, 
is  th«  obtaining  by  chemical  analysis  a  larger  quantity  of  the  acid 
from  the  contents  of  the  stomach  than  these  substances  could  yield. 
It  is  extremely  improbable  that  death  could  result  from  the  ingestion 
of  any  of  these  articles,  except  in  such  a  large  quantity  as  to  obvi- 
ODsly  preclude  the  idea  of  prussic  acid,  in  substance,  having  been 
tatcen. 

hJi  has  been  stated  that  this  acid  may  be  produced  spontaneously 
Hnn  unsound  cheese;  but  pr,  Taylor  was  unable,  by  experiment 
Dpo>n  numerous  samples  of  decayed  cheese,  to  find  any  evidence  ot 
it  The  notion,  also,  that  it  may  be  a  spontaneous  product  of  animal 
decomposition,  is  timidly  advanced  by  Orfila,  but  has  not  yet  received 
the  necessary  confirmation.  It  is  also  said  to  be  produced  by  the 
•rtion  of  nitric  acid  on  alcohol.  This  fact  was  clearly  ascertained 
by  M.  de  Claubry,  who  observed  the  serious  effects  of  the  vapor  upon 
the  health  of  the  workmen  engaged  in  the  manufacture  of  hyponitrous 


Eir." 
The  following  plants  with  many  others,  all  yield,  by  appropriate 
tment,  more  or  less  prussic  acid:  Bitter  almonds  (amygdalus 
eommunis) ;  the  amygdalus  persica;  the  cherry  laurel  (Prunus 
Lauroccrasus) ;  the  kernels  of  the  plum  (Prunus  domeatica) ;  the 
bark,  leaves,  flowers,  and  fruit  of  the  wild  service  tree  (Prunus 
Padus) ;  the  kernels  of  the  common  cherry  and  apple;  the  leaves  of 
the  Prunus  capricida;  the  bark  of  the  Prunus  Virginians;  the 
flovers  and  kernels  of  the  Prunus  spinosa ;  the  leaves  of  the  Cerasua 
aeida;  the  bark  and  almost  all  parts  of  the  Sorbus  aucuparia,  S. 
hybrida,  and  S,  torminalis;  the  young  twigs  of  the  Crataegus  Oxya- 
cantha;   the   leaves   and   partly,   also,   the  fiowers  of   the   shrubby 
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Spineec,  fnch  as  SpiiKS  Araneoa,  S.  aoitufolu,  and  8.  Jtponia; 
together  with  the  roots  of  tbe  latter  and  sweet  caasaT*. 

''In  odIt  s  few  of  these,  howervr.  has  the  exact  imoimt  of  uther 
pmaeic  acid  or  amjgdalin  been  detmnined;  1  gnun  of  Intter  almond 
pnlp  is  aboat  equal  to  2^  milligrams  of  anhydrotu  proasic  aad. 
Tbe  kemeU  from  the  stones  of  tbe  dieriy,  aoeording  to  Qeisdrr, 
Tield  3  per  cent  of  amvgdalin ;  therefore,  1  gram  equals  1,7  milli- 
granu  of  (HCX;  anhTdrom  acid. 

"The  wild  service  tree  (Pmnns  Padna)  and  tbe  dterry  laurel 
(Pmnns  Laurocerasns)  contain  not  amygdalin,  but  a  ccHnpound  of 
amvgdalin  with  amygdalic  acid ;  to  this  has  been  given  tbe  name  of 
laarocerasin.  It  was  formerlj  known  as  amorphous  amygdalin;  ib 
formula  is  0^^3^X034 ;  933  parts  are  equivalent  to  S7  (tf  bjdne 
cjanid,  that  is,  100  parta  equal  to  S.8&  hydric  eyanid. 

"In  the  baik  of  the  service  tree,  T^hTnaTm  found  .7  per  cent  of 
lauroceraain  (=^02  HCN),  and  in  the  leaves  of  tbe  obenj  lamal 
1.38  per  cent  (=  0.39  HCN). 

"Francis,  in  a  research  on  the  pmssic  acid  in  caasava  root,  piM 
as  the  mean  in  the  sweet  cassava  .0168  per  cent,  in  tbe  bitter  .0275 
per  cent;  the  TnaTtmnTn  in  each  being,  respectively,  .0288  per  cent 
and  .0442  per  cent  The  bitter,  fresh  cassava  root  has  long  beeo 
known  as  a  very  dangeroos  poison ;  but  the  aweet  has  hitherto  boen 
considered  harmless,  although  it  is  evident  that  it  also  contains  a  00a- 
siderable  quantity  of  pruseic  acid. 

"The  kemela  of  the  peach  contain  about  2.85  per  cent  am^alin 
(=.17  IICN);  those  of  the  plum  .96  per  cent  (=  .056  HON) ;  wd 
apple  pips  .6  i>er  cent  (^  .035  HCN). 

"It  is  of  {^cat  practical  value  to  know,  even  approximately,  die 
quantity  of  pruasic  acid  contained  in  the  various  fruits,  since  it  hu 
been  adopted  as  a  defense  in  criminal  cases,  that  the  defeased  mu 
poiitoned  by  prussic  acid  developed  in  substances  eaten."     (Btrth.) 

The  essential  oil  of  bitter  almonds,  which  is  the  product  of  tbe 
distillation  of  the  crushed  almonds  with  water,  contains  a  li^ 
amount  of  pruasic  or  hydrocyanic  acid,  which  is  the  product  of  ll« 
chemical  action  of  the  ferment  emulain  upon  the  glucosid  am.^- 
lin,  both  of  whicli  pre-exist  in  the  almond  pulp,  but  do  not  vieW 
prussic  acid  until  brought  together  in  contact  with  water.  It  b« 
i)oen  eatimatcfl  that  2,500  parts  of  almond  pulp  contain  100  pare  of 
aiiiygdalin,  and  yield,  by  distillation,  41  parts  of  essential  oil,  whid 
coiitaina,  when  fresh,  6  parta  of  anhydrous  prusaic  acid.  Hence  die 
OBsential  oil  may,  when  perfectly  fresh,  contain  12.76  per  cent  of 
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anhydrous  acid.  This,  on  aocoimt  of  its  volatility,  escapes  very 
rapidly,  if  the  oil  be  exposed  to  the  air,  and  a  portion  escapes  every 
fitne  ihe  bottle  is  opened,  as  is  the  case  with  all  preparations  coQ- 
(ainiiig  hydrocyanic  acid. 

It  ia,  therefore,  a  dangerous  substance,  from  the  very  fact  of  the 
uncertainty  of  the  amount  of  the  contained  poison.  In  certain  patent 
medicines  made  from  wild  cherry,  the  hydrocyanic  acid  preiseut  may 
reach  a  dangerous  amount  Heat,  used  in  cooking,  may  volatilize  a 
oonaiderable  portion  of  the  prussic  acid  in  the  bitter  almond  oil,  and 
b»nce  secure  a  certain  immunity  from  its  baneful  influences,  but 
whi-n  used  without  heat,  caution  should  be  exercised.  It  should 
be  rt-marked  here,  however,  that  the  peculiar  flavor  and  taste  do  not 
depend  upon  the  amount  of  prussic  acid  present,  since  a  distillation 
of  the  oil  in  the  presence  of  potassic  hydrate  will  remove  the  prussic 
■did,  and  without  dispelling  the  almond  flavor.  Even  with  this  pre- 
CRUtion  the  essential  oil,  like  all  other  essential  oils,  will  cause  an 
inloxicafion  like  that  of  alcohol.  There  has  been,  at  times,  some 
doubt  expressed  as  to  the  fact  of  this  purification  being  sufficient. 
Much  of  the  difference  of  opinion,  which  has  reigned  as  to  this 
<)tic$lion,  arises  from  the  circumstance,  that  by  merely  agitating  the 
oil  with  a  large  excess  of  lime  or  caustic  potash,  and  distilling  it,  the 
prussic  acid  is  not  sufBciently  separated.  A  salt  of  iron  should  be 
enjployed,  which  fixes  it  more  effectually.  Dr.  Maclagan  made  ex- 
periments upon  dogs  with  the  oil  thus  rectified,  and  found  that,  when 
DO  trace  of  prussic  acid  could  be  detected  by  the  iron  test,  it  was  not 
poi^innous.  The  following  are  the  moat  prominent  of  his  conclusions: 
1,  That  the  poisonous  action  of  the  unrectifled  oil  is  ea^ntially  due 
to  the  hydrocyanic  acid  which  it  contains.  2.  That  the  oil  really 
fn6  from  prussic  acid,  in  doses  of  a  few  drops,  does  not  act  as  a 
poison  on  animals  generally.  3.  That  although  the  rectified  oil,  in 
doses  of  a  dram  and  upwards,  does  prove  fatal  to  rabbits,  yet  in  dogs 
(whose  organization  renders  them  much  better  subjects  for  tcstittj^ 
tbc  probable  effects  of  the  substance  on  man),  doses  of  the  oil  even 
as  large  as  3  drams,  entirely  or  nearly  free  from  prussic  acid,  product- 
no  other  effect  that  a  little  vomiting,  and  do  not  cause  death,  or  even 
dangerous  symptoms.  The  same  results  have,  in  the  main,  been  ob- 
tained by  other  chemists,  particularly  Wohler  and  Frerichs. 

Why  the  deadly  ingredient  should  be  allowed  to  remain  in  it,  if 
it  can  be  so  readily  removed,  it  is  not  easy  to  understand.  The 
placing  of  restrictions  upon  the  sale  of  this,  and  other  articles  of  a 
pemicioua  character,  for  the  purpose  of  flavoring  or  ornamenting 
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utieles  of  food,  appears  to  as  to  be  of  still  more  urgent  imp^rtanoe 
than  any  restraint  upon  the  sale  of  arsenio  and  similar  poi^o^.  which 
cannot  be  emplojed  except  for  deetnictiT«  purposes.     In  the  latta 
case,  means  are  readily  found  to  obtain  the  required  poison;  while 
in  the  former,  experience  bas  shown  that  equal  brilliancy  of  color 
and  delicacy  of  flavor  can  be  obtained  from  harmless  substances,  u 
from  the  deadly  poisons  in  oniversal  and  daily  use  in  this  conntir 
and  England.     Prossic  acid  is  too  potent  a  poison  to  be  distriboted 
to  eooks  and  confectioners,  disguised  with  the  pleasant  odor  of  bitter 
almonds;  the  most  ordinary  prudence  and  humanity  wonld  seem  t& 
demand  that  it  should  not  be  used  thus  freely  and  incantiotuly. 

419.  Preparations.— The  medicinal  or  dilate  acid  (U.  S.  P.)  eOD- 
tains  2  per  cent  of  anhydrous  acid.  The  dilute  acid  (Br.  P.)  hit 
about  the  same  strength,  but  Scheele's  solution  of  this  add  oontains 
5  per  cent  or  less  of  the  anhydrous  form.  The  IT.  S,  P.  directs  tbit 
the  3  per  cent  by  weight  of  ab^lute  hydrocyanic  acid,  and  98  per 
cent  of  water  shall  be  made  in  the  following  manner : 

Potemnm  femwyMud,  in  «(wne  powder,  twmty  gnin* ...,  so  pub 

Snlphnric  ictd,  oght  cnbie  ecntuneten 8     ' 

Water «     " 

Di*till«d  watcT,  •  Boffieiait  qiiMatitf  to  nuke  a  !  per  ccflt  aoladon. 


Potasrinm  cyanid,  sQver  cyanid,  gold  cyanid,  and  amygdalin,  ue 
all  considered  to  possess  the  poisonous  qualities  of  hydrocyanic  add, 
which  they  contain;  potassium  cyanid  especially,  when  swallowHl 
into  the  stomach,  is  probably  decomposed  into  another  potash  sab, 
giving  o3  slowly,  if  the  stomach  is  full  of  food,  bydrot^atiic  acid, 
which  is  absorbed  as  such  into  the  system;  if  we  except  the  suppui- 
tion  that  this  cyanid  salt  may  be  decomposed  in  the  mouth  in  put, 
and  so  offer  the  means  of  its  inhalation  by  the  lungs,  this  slow  dmoDh 
position  may  explain  why  death  does  not  occur  so  rapidly,  when  this 
salt  is  swallowed,  as  when  a  dilute  solution  of  hydrocyanic  acid  j 
swallowed. 

420.  Statistic*  of  poiwais^  from  use  of  hydrocyanic  acid. — Bv  left? 
ence  to  Mr,  BIyth's  table,  as  given  in  the  early  pan  of  chapter  L, 
it  wiH  be  noticed  that,  during  ten  years  ending  1893,  the  ooniber  of 
deaths  occurring  from  ingestion  of  prosdc  acid  and  its  cvsuids 
amounted  to  426 :  14  of  this  number  were  homicides  or  murder'.  344 
suicides,  68  by  accident  or  negligence^  Referring  to  the  table  of  d» 
returns  of  the  Masisachusetts  medical  examiners  for  the  [teriod  of 
iweo^-five  ye&is,  it  will  be  noticed  that  there  were  75  deaths  by  ihi* 
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add  and  its  cyauids,  of  which  2  were  murder,  68  were  snicides, 
and  &  by  accident  or  ne^igence.  (pp.  18—20.) 

Accidents  have  occurred  from  errors  in  dispensing,  among  whict 
the  foUovnng  tragic  result  is  recorded :"  An  apothecary  substituted, 
in  a  prescription,  cyanid  of  potash  for  chlorate  of  potash,  and  the 
child  died  after  the  first  dose ;  being  sure  that  he  had  made  no  mis- 
take, the  apothecary  drank  some  from  the  same  bottle  and  immedi- 
ately died;  Dr.  Arnold  himself  also  took  of  the  bottle,  became 
unconscious  for  six  hours,  and  then  recovered. 

Mr.  Blyth,**  referring  to  a  collation  of  twelve  years'  statistics  by 
Falck,  gives  the  following  results: 

Tstal   cues  of   poisoning  ij  pot&ssic   e^anid 21^ 

•• hydric  cyanid    9 

"  ■■           "  "  oil  of  bitter  almonda 6 

"  "           "  "  peach  BtoncB 3 

•■  "           "  "  bitter   almondB    3 

*  "           "  "  tartaric  acid  and  potnasic  cj'anid 1 

**''**  "  ferrocyosid  of  potaBsium  and  tartario  acid...  I 

Tot»1 61 
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Peterson  and  Haines  give  the  percentage  of  mortality  out  of  455- 
casea  of  cyanid  poisoning,  many  of  which  were  of  slight  nature,  aa 
M;  and  in  another  series  of  40  cases  the  mortality  was  95  per  cent^* 
421.  Symptoms  of  poisoning. — The  rapidity  with  which  this  poison 
,ct8  Upon  the  system  hardly  allows  of  the  observation  of  successive 
pnnptoms.  Where  insensibility  is  not  immediately  produced,  it  is 
preceded  by  faintnese,  giddiness,  loss  of  muscular  power,  and  some- 
times  by  oonvnlsiona.  In  other  cases,  the  patient  being  found  insensi- 
ble, it  is  impossible  to  know  the  previous  symptoms.  When  seen  at 
this  time,  the  eyes  are  fixed  and  glistening,  the  pupils  dilated  and 
unaffected  by  ligh^  the  limbs  flaccid,  the  skin  cold  and  covered  with 
a  clammy  perspiration;  there  is  convulsive  respiration  at  long  inter- 
rals,  between  which  the  patient  appears  lifeless;  tLe  pulse  is  imper- 
ceptible, and  involuntary  evacuations  occasionally  take  place;  the- 
respiration  is  slow,  deep,  gasping,  and  sometimes  heaving  or  sob- 
bing. This  description,  which  is  applicable  to  the  greater  number 
of  caaes,  we  have  borrowed  from  Dr.  Taylor.     It  should  be  added^ 
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that  there  is  usually  rigidity  of  the  jaws,  which  has  sometime.' 
effectually  prevented  the  admimstration  of  antidotes. 

The  period  at  which  death  takes  place  is  usually  within  an  hour, 
seldom  indeed  exceeding  three  quarters  of  an  hour.  A  man  ditnk 
from  a  vial  containing  prussic  acid  while  embracing  his  wife;  be 
died  in  fifteen  minutes."'  Seven  epileptic  patients,  who  were  aai 
dentally  poisoned  with  this  acid,  died  in  convulsions  within  three 
quarters  of  an  hour.'*  In  most  cases,  however,  deat^  occurs  is  i 
few  minutes;  and,  if  life  he  prolonged  for  a  period  of  an  honr 
(Lonsdale),  recovery  usually  takes  place."*  The  rapidly  fatal  dot- 
acter  of  this  poison  is,  indeed,  one  of  its  most  striking  features. 
From  experiments  upon  animals,  it  was  supposed  at  one  time  thi' 
prussic  acid  was,  necessarily,  almost  immediately  fatal  Animili, 
poisoned  by  it,  die  within  a  few  seconds.  In  man,  however,  althon^ 
the  symptoms  often  oommence  in  the  act  of  swallowing,  either  bj 
direct  absorption  through  the  surfaces  of  the  tongue  and  month, « 
more  probably,  by  inhalation  and  absorption  through  the  lungs,  tbej 
may  also  not  be  perceived  for  one  or  two  minutes.  When  absorptioii 
occurs  by  inhalation  in  an  atmosphere  containing  a  email  amount  of 
the  volatile  acid,  whether  over  the  fumes  from  a  vessel  in  the  open 
air,  or  in  a  room  badly  ventilated,  the  symptoms  of  intoxication  nii; 
come  on  at  a  later  period.  The  danger  of  accident  will  depend  upon 
the  amount  at  any  one  period  present  in  the  system  of  the  individoil 
exposed  to  its  vapor  or  solution,  and  if  this  be  sufficient  to  imperil 
his  life,  the  symptoms  will  occur  suddenly  and  with  great  violeooe- 

As  above  remarked  the  appearance  of  symptoms  of  hydrocyinic 
poisoning  will  depend  not  only  upon  the  size  of  the  dose  and  the 
strength  of  the  solution  swallowed,  but  also  upon  whether  the  stomidi 
contains  food  or  is  empty.  When  a  large  amount  of  this  acid  is 
swallowed,  the  poisonous  efiFect  begins  within  a  few  seconds  to  (Hie 
or  two  minutes.  The  peculiarity  of  respiration  after  the  absorptioB 
of  the  poison  is  very  striking;  there  is  a  shortening  of  the  ordinaij 
period  of  inspiration,  and  a  prolonged,  most  often  forcible,  period  of 
expiration.  The  cause  of  this  peculiar  mode  of  respiration,  wbicH 
has  been  likened  to  the  Cheyne-Stokes  respiration  peculiar  to  cerebnl 
diseases,  will  be  described  later  on,  when  we  speak  of  the  action  of 
this  poison.  (§  427.) 

On  account  of  the  very  rapid  appearance  of  these  poisonous  symp- 

■Pharm.  Jour.  Aug.  1851.  which     ocoDired     In     mn     houT  wl  ' 

"  Orfila.  Vol.  II.  286.  quarter  after  the  poison  wu  siralloM 

"  Dr.    Fagge    reports    one    fatal    eaae    Guy's  Eocp.  Rep.  IS6B,  p.  259. 
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ia  tbe  suae  joorul.  tfe  istemsliBf;  m«muiI  of 
7  draH  9t  tin  Medictiul  acitl.  e^Ml  M 
«l  Sehedc^s  aod.    It  mwa  piwrcd  &jit.  after  ukioc  A* 
be  had  valked  from  the  table  in  the  miiMW  ot  the  nMUn  to 
r,  miloctod  it»  called  f<v  aasistaiMv,  mmA  tima,  rftuning  to  a 
I  the  room,  sCwtAed  himself  upon  it    Hare  he  mu  fouuil  tvin^ 
'  if  ia  a  profooad  slnmber,  his  legs  crossed,  his  anas  br  his  »id<>, 
kis  evelids  firmlT  <!loeed.     The  eyes  were  moT«>  brilliant  lliiti 
ring  life,  sd'I  contiDued  m  until  the  next  day.     His  face  was  livid, 
I  the  lipe  were  bine;  the  muscles  wiere  all  relaxed.** 
A  young  man  swallowed,  in  his  bedroom,  a  diise  equivalent  lo  9.114 

K(0.17  gm.)  of  anhjdroQS  acid.  He  tbvn  descrndtHi  thirty 
and  walked  about  twenty  paces  before  he  becHnic  pnwiM-li'o. 
ks  en ilf* a vo ring  to  open  the  front  <loor  of  tlie  honiw  to  k>i  i<iit, 
ha  suddenly  fell.     The  only  Bymptoms  observed  by  a  ponitn 
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present  were  that  "he  threw  bis  arms  about,  and  made  a  noiae  : 
breathing,  fetebing  it  hard ;  he  very  soon  became  stilL"  •• 

A  case,  which  is  characterized  by  Dr.  Taylor  as  one  of  the  mo 
extraordinary  on  record  in  this  respect,  is  that  related  by  Mr.  Go 
frey:  "A  gentleman,  aged  forty-foor,  swallowed,  it  was  suppose 
half  an  ounce  of  prussic  acid  (strength  not  stated),  but  certainly 
quantify  suflSoient  to  destroy  life.  After  taking  it  from  the  bottl 
he  walked  ten  paces  to  the  top  of  a  flight  of  steps,  descended  the  staii 
seventeen  in  number,  and  went  to  a  druggist's  shop  at  forty  pace 
distance,  where  he  had  previously  bought  the  poison,  entered  ti 
shop,  and  said,  in  his  usual  tone  of  voice,  'I  want  some  more  of  thi 
prusaic  acid  1'  He  then  became  insensible,  and  died  in  from  five  1 
ten  minutes  after  taking  the  poison."     There  were  no  convulsion 

Such  cases  as  these  (and  more  might  be  quoted)  fairly  prove  tli 
untenable  nature  of  the  notion  that  any  acts  indicative  of  desigi 
conunitted  after  the  poison  has  been  swallowed,  cannot  be  atlTibnte 
to  the  deceased.  Many  simple  acts,  like  those  noted,  can  be  easi^ 
performed  in  a  very  short  space  of  time,  and  scarcely  take  anythiij 
away  from  the  fearfully  rapid  character  of  this  poison. 

Another  fallacy,  derived  from  the  result  of  experiments  on  ui- 
mals,  is  the  supposition  that  death  from  prussic  acid  is  always  pn- 
ceded  by  a  shriek.  There  are  few,  if  any,  cases  in  the  human  sab- 
ject  which  attest  any  such  fact;  on  the  contrary,  in  the  vast  majority 
of  cases,  there  are  neither  general  convulsions,  as  is  common  in  ui- 
mals,  nor  any  unusual  cry ;  but  death  comes  on  in  a  placid  manner, 
the  patient  passing  away  without  a  struggle.  The  convulsions  which 
were  observed  in  the  seven  epileptic  patients  already  referred  to,  nuyi 
with  some  probability,  be  referred  to  their  constitutional  predisposi- 
tion. In  a  case  of  suicide  by  a  dose  equivalent  to  8  grains  (reported 
by  Dr.  J.  G.  Fleming),  the  appearance  of  the  body  was  most  Bttik* 
ingly  like  life,  even  the  natural  color  had  not  left  the  che^  tin 
features  were  composed,  and  the  liml»  relaxed.  There  evidsBtlj 
could  have  been  no  convulsions."* 

The  following  symptoms  of  fatal  poisoning  from  a  threenlrain  dM 
of  prussic  acid  are  reported  by  Dr.  A.  B.  Kdlyi""  Perfect  inseno- 
bility,  lividify,  mucus  about  the  mouth,  eyea  open  and  glassy,  pB|Hl* 
dilated,  respiration  hurried  and  stertorous,  no  convulsions  or  vomit- 
ing. Opthalmoscope,  fifteen  to  twenty  minutes  after  doee  was  tabm. 
showed  that  the  brilliant  red  glow  of  the  choroid  was  entirely  absent, 

■  Lowft  Guy's  Hwp.  Rep.  184(1,  p.  490.       ««  Lwioet,  Dec  «,  1878,  p.  SSL 
"Edin.  Monthly  Jour.  July,  1846. 
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a  pale  violet-graj  tint  taking  its  place.  The  optic  diak,  of  a  dull 
gnij-white  toue,  was  ill  defined;  the  retinal  arteries  were  discerned 
with  great  difficulty,  as  narrow  threads ;  the  veins,  on  the  other  hand, 
were  easily  traced,  appearing  unevenly  and  imperfectly  charged  with 
blood ;  the  media  presented  the  appearance  of  baked  tapioca.  These 
appearances  were  observed  after  artificial  respiration,  and  faradiza- 
lion  of  the  phrenic  nerve,  were  resorted  to,  and  were  indicative  of 

422.  Action. — This   poison  is  also  one  which   disturbs  oxyhemo- 
globin, held  in  feeble  combination  in  the  blood  corpuscles.    Early  in- 
Testigations  upon  this  question  by  Preyer,"  Hoppe-Seyler,'*  Bern- 
ird,"   Meuriot,*"   Wagner,*'   and  Lewisson,"  are  quite    fully    set 
forth  in  a  publication  on  materia  medica  and  toxicology,*'  and  show 
wry  conclusively  that  the  action  of  this  poison  is  direct,  by  ita  pres- 
ence in  the  blood,  upon  the  organic  life,  producing  a  similar  and  as 
fatal  a  result  as  if  the  animal  life  had  ceased  by  suffocation.     When 
ihe  doses  taken  are  amall,  nontoxic  doses,  their  continuous  adminis- 
tration causes  a  slowing  of  the  heart's  action,  following  almost  imme- 
distely  upon  a  sudden,  prolonged  arrest  of  the  heart  in  diastole  (or 
leUxcd  in  opposition  to  a  contracted  state  of  that  organ),  which  may 
finilly  result   in   the   complete   arrest  of  cardiac   movements.      In 
certnin  experiments  of  Boehm  and  Knie,"*  it  was  observed  that  if 
*oorali  were  first  given  to  animals,  the  injection  of  prussic  acid  could 
te  Mil  supported  in  large  doses,  provided  artificial  respiration  were 
Ri«intjuned. 

Wicther  the  absorption  of  the  poison  is  accomplished  by  the  in- 
lulition  of  its  vapor,  or  whether  the  solution  of  the  vapor  of  the 
kyliDcyanic  acid  in  water  be  received  into  the  stomach,  the  rapid  ap- 
pcirance  of  these  peculiar  symptoms  is  explained  by  the  more  recent 
tnicok^sts  as  due  to  direct  intoxication  of  the  blood.  This  volatile, 
ptbau  agent,  received  into  the  circnlatiim  of  the  blood,  forms  a  more 
■dUe  oombination  with  the  hemoglobin  of  the  blood  corpuscle,  thus 
diq)Ucing  the  less  stable  oxygen  combination  previously  existing. 
He  combination  of  the  cyanogen  gas  compound  makes  a  new  com- 
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"  Archiv.  lOr  exppr.  Path,  und  Th^nip. 
Bd.  11,  p,  137,  referred  to  by  Prof. 
Wooil,  op.  dt.  It  \a  not  at  all  improb- 
iblp  that  the  pre«enc«  of  the  arrow 
poison  (woomlil  iit  the  blood  may  pre- 
vent the  hlooii  corpu^elp*  nheorbini;  llie 
more  volatile  prussic  arid,  and  the  Intter 
b«  elitninnted  with  extkaJation  Irom 
lungt.    Editor. 
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tfaxt  diere  is  o^nsIlT  tigi&j  id  die  jaws,   whidi  hu  Bometime! 
c^cciulIIt  pr^renied  die  adaunistratioii  of  antidotes. 

The  p«ri<j«i  at  which  liesth  takes  place  is  osnallj  within  an  hour, 
xldom  indeed  exo^eiiin^  dme  qoarters  of  an  hoar.  A  man  dnnk 
from,  a  vial  conuiniiig  pnusie  »ad  -whSe  onbrmcing  his  wife;  he 
died  in  fifieeci  mintnea.^  Seven  epileptic  patients,  iriio  were  icci- 
dentaHj  poi^oaei  with  diia  sad,  died  in  conTnJsions  within  three 
qoartera  of  an  iioar.*^  In  most  cades,  bowvrer,  deadi  oecnrs  in  a 
few  minntea;  and,  if  life  be  prolonged  far  ■  period  of  an  hour 
(Lonsdale),  recoverr  nsoallT  takes  idace."  Tbe  mpidiT  fatal  dur- 
acter  of  this  poison  is,  indeed^  <»a  of  its  most  striking  featores- 
From  experimencE  upon  fw"H«H,  it  was  sappoaed  at  one  time  tha' 
pmssic  acid  was,  □ecesaarilT',  almost  bnmediatelj  fataL  \Tiinula, 
poisoned  hj  it,  die  within  m  few  seconds  In  man,  however,  altboo^ 
the  srmptonis  often  eiKnmence  in  the  act  of  swallowing  either  br 
direct  absorpuon  thiocgh  the  sartacta  of  the  tragne  and  mooth,  or 
more  probablv.  bv  inhalation  and  aheorptitm  tfazoo^  As  longs,  they 
mav  also  not  be  perceived  for  one  or  two  minntes.  Whffli  abeorptioD 
occurs  bj  inhiLUdoQ  in  an  atmospheie  containing  a  small  amonnt  of 
the  Tolatile  acid,  whether  orer  the  fames  fnm  a  vesa^  in  flie  open 
air.  or  in  a  rwm  badly  ventilated,  the  ^mptoms  of  intoxication  nuy 
come  on  at  a  laier  period.  The  danger  of  accident  will  depend  npoD 
the  aniount  aC  anr  ooe  period  present  in  dw  srstem  of  tbe  individul 
expo^sed  to  its  vapor  or  solution,  and  if  this  be  sufficient  to  imperil 
his  life,  the  srnipcoms  will  occur  saddenlv  and  with  great  Tiolenee. 

As  above  remarked  the  appearance  of  svmptfMiis  of  hydrocyinic 
pi3ifoiiiti^  will  depend  not  only  apoa  the  size  of  the  dose  and  die 
strec^th  of  the  folntion  swallowed,  bat  also  npoa  whether  the  stomifh 
ctiniaics  food  or  is  empty.  When  a  large  amount  of  this  acid  u 
;wail-:wed,  the  p-jisonooa  effect  begins  within  a  few  seconds  to  ooe 
or  r^o  minutes.  The  pecoliarity  of  respiration  after  the  absoTption 
of  the  poiioa  is  very  striking:  there  is  a  shortening  of  the  ordinar; 
periixi  oi  inspiration,  and  a  proliMiged.  most  oftm  forcible,  period  of 
expirjii'in.  The  caose  of  this  peculiar  mode  of  respiration,  which 
ba?  b^vn  likent^J  to  the  Chevne-Siofcee  respiration  peculiar  to  cerebral 
disea^s.  will  be  Jescribed  later  on,  when  we  speak  of  the  action  of 
this  p'>i<>:in.  i  ^  427. 'i 

On  aLVOUE:  .'1  the  very  rapid  appearance  of  these  pdisonons  itpiip- 

"P'ljrTn    four.  Aiist.  I35L  vlueli     owuiiwl     in     «b     hour  lal  • 

"  l>lili.  Vol.  U.  2SiJ.  quarter  t^trr  thr  potma  wm  swmlloni 

"  Dr.    Fagge    repotU    one    Citsl    emM    Gar's  Hoa^  Bcp^  ISSS.  p.  £jSL 
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toms,  an  important  question  arises  bearing  upon  the  voluntary  or 
homicidal  nature  of  the  poisoning,  since  it  may  become  evident,  from 
circumstantial  evidence,  that  the  deceased  has  retained  consciousness 
and  voluntary  power  for  a  certain  length  of  time  after  swallowing 
the  poiaon.  In  Mr.  Burman's  case,  mentioned  further  on,  insensibil- 
ity did  not  occur  for  two  minutes  after  the  poison  was  swallowed, 
&nd  that  in  the  largest  dose  yet  recorded.  In  the  case  of  a  girl,  aged 
seventeen,  the  servant  of  a  chemist,  who  wae  seen  by  the  reporter 
when  already  insensible,  the  retention  of  consciousness  for  a  short 
period  waa  proved  by  circumstantial  evidence.  In  turning  up  the 
feather  bed,  after  the  body  had  been  removed  from  it,  a  pruasic  acid 
bottle,  with  the  stopper  in,  was  found  between  it  and  the  mattress, 
oear  the  center;  it  contained  about  eight  drops  of  the  acid.  The 
girl's  mistress  stated  that,  about  twenty  minutes  after  the  girl  had  left 
her,  she  was  proceeding  up  stairs  to  bed,  when,  in  passing  the  girl's 
room  door,  she  heard  a  moaning  noise;  she  entered  the  room,  and 
found  her  lying  in  bed,  with  her  clothes  on,  and  the  bedclothes  drawn 
up  to  her  face,  apparently  "gasping  for  breath,"  She  instantly  gave 
the  alarm.  "The  evidence  adduced  proved,  as  far  as  could  be  proved, 
that  she  had  swallowed  an  ounce  of  the  acid,  recorked  the  vial,  thrust 

t«  full  arm's  length  between  the  feather  bed  and  the  mattress,  got 
nto  bed,  and  then  drew  the  clothes  over  her  body;  and  there  ap- 

■«rod  to  have  been  no  con^Tilsions."*' 

Dr.  Sewell  reports,  in  the  same  journal,  the  interesting  account  of 
leman  who  swallowed  7  drams  of  the  medicinal  acid,  equal  to 
na  of  Scbeele's  acid.  It  was  proved  that,  after  taking  the 
poison,  he  had  walked  from  the  table  in  the  middle  of  the  room  to 
the  door,  unlocked  it,  called  for  assistance,  and  then,  returning  to  a 
K>fa  in  the  room,  stretched  himself  upon  it  Here  he  was  found  lying 
as  if  in  a  profonnd  slumber,  his  legs  crossed,  his  arms  by  hia  side, 
and  his  eyelids  firmly  cloaed.  The  eyes  were  more  brilliant  than 
during  life,  and  continued  so  until  the  next  day.  His  face  was  livid, 
and  the  lips  were  blue;  the  muscles  were  all  relaxed.'* 

A  young  man  swallowed,  in  his  bedroom,  a  dose  equivalent  to  2.B4 
grains  {0.17  gm.)  of  anhydrous  acid.  He  then  descended  thirty 
steps,  and  walked  about  twenty  paces  before  he  became  powerless. 
H©  was  endeavoring  to  open  the  front  door  of  the  house  to  go  out, 
when  he  suddenly  felL     The  only  symptoms  observed  by  a  person 
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preseat  were  tliat  "he  threw  his  arms  about,  and  made  &  noiae  in 
breathing,  fetching  it  hard ;  he  very  soon  became  atilL"  " 

A  case,  which  is  characterized  by  Dr.  Taylor  as  one  of  the  moat 
extraordinary  on  record  in  this  respect,  is  that  related  by  Mr,  God- 
frey: "A  gentleman,  aged  forty-four,  swallowed,  it  was  supposed, 
half  an  ounce  of  prussic  acid  (strength  not  stated),  but  certainly  a 
quantity  sufficient  to  destroy  life.  After  taking  it  from  the  bottle, 
he  walked  ten  paces  to  the  top  of  a  flight  of  steps,  descended  the  stairs, 
seventeen  in  number,  and  went  to  a  druggist's  shop  at  forty  paces' 
distance,  where  he  had  previously  bought  the  poison,  entered  the 
shop,  and  said,  in  his  usual  tone  of  voice,  'I  want  some  more  of  that 
prussic  acid!'  He  then  became  insensible,  and  died  in  from  five  to 
ten  minutes  after  taking  the  poison."     There  were  no  convulsions. 

Such  cases  as  these  (and  more  might  be  quoted)  fairly  prove  the 
untenable  nature  of  the  notion  that  any  acts  indicative  of  design, 
committed  after  the  poison  has  been  swallowed,  cannot  be  attributed 
to  the  deceased.  Many  simple  acts,  like  those  noted,  can  be  easily 
performed  in  a  very  short  space  of  time,  and  scarcely  take  anything 
away  from  the  fearfully  rapid  character  of  this  poison. 

Another  fallacy,  derived  from  the  result  of  experiments  on  ani- 
mals, is  the  supposition  that  death  from  prusaic  acid  is  always  pre- 
ceded by  a  shriek.  There  are  few,  if  any,  cases  in  the  human  sub- 
ject which  attest  any  such  fact ;  on  the  contrary,  in  the  vast  majority 
of  cases,  there  are  neither  general  convulsions,  as  is  common  in  ani- 
mals, nor  any  unusual  cry;  but  death  comes  on  in  a  placid  mauDer, 
the  patient  passing  away  without  a  struggle.  The  convulsions  which 
were  observed  in  the  seven  epileptic  patients  already  referred  to,  may, 
with  some  probability,  be  referred  to  their  constitutional  predisposi- 
tion. In  a  case  of  suicide  by  a  dose  equivalent  to  8  grains  (reported 
by  Dr.  J.  G.  Fleming),  the  appearance  of  the  body  was  most  strik- 
ingly like  life,  even  the  natural  color  had  not  left  the  cheek,  the 
features  were  composed,  and  the  limbs  relaxed.  There  evidently 
could  have  been  no  convulsions."^ 

The  following  symptoms  of  fatal  poisoning  from  a  three-dram  dose 
of  prussic  acid  are  reported  by  Dr.  A.  B.  Kelly:"""  Perfect  insensi- 
bility, Hvidity,  mucus  about  the  mouth,  eyea  open  and  glassy,  pupUs 
dilated,  respiration  hurried  and  stertorous,  no  convulsions  or  vomit- 
ing. Opthalmoseope,  fifteen  to  twenty  minutes  after  dose  was  taken, 
showed  that  the  brilliant  red  glow  of  the  choroid  was  entirely  absent, 

■Lowe,  Ouy'sHoip.  Rep.  184«,  p.  490.        MaLuoet,  Dec  6,  1B78,  p.  831 

"Edin.  Monthly  Jour.  July,  1846. 


HYDROOTANIC  ACID. 


[i  tai 


paid  violet-gray  tint  takiiig  its  place.     The  optic  disk,  of  a  dull 

av-wbite  tone,  was  ill  defined;  the  retinal  arteries  were  discerned 

great  difficulty,  as  narrow  threads ;  the  veins,  on  the  other  hand, 

easily  traced,  appearing  unevenly  and  imperfectly  charged  with 

;  the  media  presented  the  appearance  of  baited  tapioca.     These 

ipearances  wore  observed  after  artificial  respiration,  and  faradiza- 

ion  of  the  phrenic  nerve,  were  resorted  to,  and  were  indicative  of 

flth. 

422.  Action. — This  poison  is  also  one  which  disturbs  oxyhemo- 
lobiu,  held  in  feeble  combination  in  tlie  blood  corpuscles.  Early  in- 
tigatioQs  upon  this  question  by  Preyer,"'  Hoppe-Seyler,*'  Bem- 
d,*'  Meuriot,*"  Wagner,"'  and  Lewisson,*'  are  quite  fully  set 
orth  in  a  publication  on  materia  medica  and  toxicology,"  and  show 
:TY  conclusively  that  the  action  of  this  poison  is  direct,  by  its  pres- 
noe  in  the  blood,  upon  the  organic  life,  producing  a  similar  and  as 
ital  a  result  as  if  the  animal  life  bad  ceased  by  suffocation.  Wlien 
le  doses  taken  are  small,  nontoxic  doses,  their  continuous  adminis- 
tion  causes  a  slowing  of  the  heart's  action,  following  almost  imme- 
iately  upon  a  sudden,  prolonged  arrest  of  the  heart  in  diastole  (or 
elaxed  in  opposition  to  a  contracted  state  of  that  organ),  which  may 
nally  result  in  the  complete  arrest  of  cardiac  movements.  In 
trtain  experiments  of  Eoehm  and  Knie,"*  it  was  observed  that  if 
borali  were  first  given  to  animals,  the  injection  of  prusaic  acid  could 
>  well  supported  in  large  doses,  provided  artificial  respiration  were 
aintained. 

AMiether  the  absorption  of  the  poison  is  accomplished  by  the  in- 
lation  of  its  vapor,  or  whether  the  solution  of  the  vapor  of  the 
ydrocyanic  acid  in  water  be  received  into  the  stomach,  the  rapid  ap- 
•arance  of  tltese  peculiar  symptoms  is  explained  by  the  more  recent 
ixicologists  aa  due  to  direct  intoxication  of  the  blood.  This  volatile, 
iseous  agent,  received  into  the  circulation  of  the  blood,  forms  a  more 
table  combination  with  the  hemoglobin  of  the  blood  corpuscle,  thua 
splacing  the  leas  stable  oxygen  combination  previously  existing, 
lie  combination  of  the  cyanogen  gas  compound  makes  a  new  com- 
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binatioii  called  cj&nmetlieiiioglobiii,  which  imparte  a  bright  red  color 
to  the  blood;  the  praeence  of  this  cyan  combination  prevents  the  blood 
oorpuBclea  from  imparting  oxidation  to  the  tissues,  and  the  inter- 
change between  the  blood  and  the  tissues  (metaboliKn)  ceases;  the 
functions  of  the  organs  of  the  body,  therefore,  ce&ae  during  this 
tissue  intoxication,  and  the  above,  poisonous  e^n^toms  are  the 
effects.  These  results  are  difficulty  of  respiration,  weakness  of 
the  heart  action,  contraction  and  spasm  of  the  muscles,  sospension  of 
cerebral  functions  in  the  nerve  centers,  spasmodic  contraction  of  the 
involuntary  muscular  fibers,  a  stasis  of  the  circulation  of  blood  in  the 
smaller  veins  and  capillary  system  of  vessels,  and  a  suffusion  of  liquid 
blood  in  the  right  side  of  the  heart,  with  an  engorgement  of  the  pul- 
monary blood  vessels. 

Many  writers  have  spoken  of  the  more  tardy  appearance  of  symp- 
toms of  poisoning  by  this  agent,  when  the  cyanid  of  potash  or  other 
poisonous  cyanid  salts  have  been  taken  into  the  stomach;  this  has 
been  explained  on  the  supposition  that  the  evolution  of  hydrocyanic 
acid,  resulting  from  the  decompo8iti<m  of  its  association  with  the 
potash,  is  accomplished  slowly,  and,  in  consequence,  small,  oontinu- 
ous  amounts  of  the  acid  pass  into  the  blood  circulation.     The  folloir- 
ing  interesting  case  of  poisoning  by  a  large  dose  of  cyanid  of  pota^ 
and  a  recovery,  affords  a  possible  explanation  why  an  ordinarily  fa«l 
dose  did  not  cause  death.    This  case  is  reported  in  the  London  Lancet 
for  December  18,  1886,  as  follows: — 

Sophia  P.,  aged  thirty,  swallowed  a  piece  of  cyanid  of  potash,  with 
the  intent  to  commit  suicide,  and  almost  immediately  became  uncon- 
scious and  was  taken  to  the  hospital,  where  she  arrived  in  fifteen 
minutes  after  the  dose  was  taken.  The  amount  which  she  swallowed 
was  as  big  as  a  lump  of  sugar ;  artificial  respiration  was  aimtinued  ior 
two  hours,  and,  during  this  period,  she  passed  urine  which  smelled 
strongly  of  pnissio  acid.  The  stomach  pump  was  used  to  empty  tie 
stomach  of  its  contents,  whi^  were  replaced  with  a  s(^ution  of  ferrous 
sulphate  to  form  the  insoluble  precipitate  of  Prussian  blue ;  this  ms 
immediately  piunped  out  again  for  the  purpose  of  removing  any  ""■ 
absorbed  cyanid  salt  Simultaneously  with  these  methods  of  tml' 
ment,  two  subcutaneous  injections  of  sulphuric  ether  were  pven,  »t 
intervals  of  two  hours.    This  patient  made  a  complete  recovery. 

The  above  case  would  appear  to  parallel  an  experiment,  which 
the  writer  used  to  exhibit  before  his  medical  class,  to  illustrate  tie 
inetliod  o£  controlling  the  absorption  of  hydrocyanic  acid  by  meaii> 
of  ether  inhalation.     This  form  of  experimentation  shows  that  filling 
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tibe  blood  and  the  tissues  of  the  body  full  of  ether,  in  an  animal  ex- 
posed to  its  inhalation,  will  retard  the  poiaonoua  action  of  hydro- 
c^snic  acid  sufficiently  for  the  animal  to  recover  frcwn  etherization, 
ukI  to  be  allowed  to  breathe  fresh  air.  It  will  be  noticed  that,  in  the 
al»Te-re4:ited  case,  the  stomach  pump  was  used  to  empty  the  stomach 
of  its  cMitents,  and  a  ferrous  sulphate  given  to  form  Prussian  blue. 
which  was  also  removed;  afterwards  ether  was  administered  by  sub- 
eutaneous  injection.  The  sudden  absorption  by  the  blood  corpuscles, 
of  the  innocuous,  etherous  vapor  saturation,  would  prevent  the  prus- 
sic  acid  frc«n  forming  a  poisonous  combination  with  the  corpuscles; 
and  by  pumping  out  the  decomposed  cyanid  salt  from  the  stomach, 
and  the  elimination  of  the  poison  by  the  eliminating  organs  of  the 
body,  this  drug  was  removed  from  the  system.  This  fact  of  elimina- 
tion  is  especially  proved  by  the  unmistakable,  strong  smell  of  the 
pruasic  acid  in  the  urine  of  &>phia  P.,  which  the  kidneys  had  first 
reiaoved  from  the  blood  and  afterwards  excreted  into  the  bladder  and 
BO  parsed  out 
I  I>r.  Taylor*"  discusses,  as  an  important  medico-legal  question,  the 
*»pidity  with  which  death  may  occur  after  a  fatal  dose  of  prusaic  or 
Hydrocyanic  acid.  Since  its  action  is  so  rapid,  it  becomes  important 
to  know  for  how  long  a  time  the  individual  was  conscious  and  able 
Jp  move  of  his  own  volition.  Dr.  Lonsdale  is  the  authority  for  the 
^featement  that  I  dram  of  Scheele's  acid  (equal  to  about  2^^  drama 
of  the  dilute  acid  of  the  U.  S.  P.)  would  affect  the  ordinary  adult  in 
minute  or  less,  and  three  or  four  times  this  dose  will  exert  its  in- 
oe  within  ten  or  fifteen  seconds.  Dr.  Taylor  cites  the  impor- 
of  this  question  in  the  case  of  Rex  v.  Freeman  at  the  Leicester 
>ring  assizes,  1829.'*"'  "The  medical  question  at  the  trial  was: 
Conld  this  quantity  of  poison,  41/^  drams  of  Scheele's  solution,  equal 
■p  about  II  fluidrams  (about  40  c.c.)  of  a  dilute  hydrocyanic  acid 
^Muiinn  of  the  U.  S.  P.,  have  been  taken,  and  the  deceased  have 
retained  consciousness  and  volition  for  a  sufficiently  long  period 
to  have  performed  these  acta  herself  (corking  the  vial  and  placing 
the  leather  and  string,  which  appeared  to  have  gone  round  the  neck 
of  the  iHitlle.  in  the  chamber  vessel).**''  Five  medical  witnesses  were 
examined  and  the  opinions  of  four  of  these  were  strongly  against  the 
pOAsibility  of  the  act*  having  been  performed  by  the  deceased.  This 
strong  medical  opinion  was  set  aside  by  circumstances  and  the  pris- 
ooer  was  acquitted."     We  can  see  no  reason  for  the  assumption  that 
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the  deceased  must  have  placed  the  articles  spoken  of  in  the  vmmI 
after  swallowing  the  poison.  Whj  would  it  not  be  more  reasouUt 
to  assume  that  this  act  of  volition  was  performed  before  gwalloving 
the  pniasic  acid  ?  Two  other  cases  are  referred  to  by  Dr,  Taylor,  in 
which  the  individuals,  who  took  the  add  for  suicide,  oaed  similir, 
large  doses  and  set  the  vials  down  by  their  side,  drew  ap  the  bed- 
clothes smoothly  without  any  signs  of  disorder  about  them  or  the  \aij 
itself.  Dr.  Taylor  states  that  '"in  death  from  pmssic  acid  the  body 
is  usually  found  lying  calm  and  tranquil,  without  any  m&rk  of  strug- 
gling or  convulsions." 

423.  Diseases  which  simulate  symptonu  of  hydrocyanie  add  poiwB> 
ing. — The  diseases  which  are  liable  to  be  confounded  with  poUomng 
by  this  acid  are  sudden  apoplexy,  cerebral  or  pulmonary,  cardiac 
syncope,  embolism  of  the  lungs,  or  air  embolism  in  the  arteries  or 
veins  after  childbirth  or  instrumental  abortion.  The  question  of 
doubt  in  these  cases  can  always  be  solved  by  a  careful  post-mortem  ei- 
amination,  or  by  an  early,  chemical  examination  after  death,— • 
pecially  of  the  stomach  contents. 

424.  Symptonu  of  chronic  poisoning. — These  are  said  to  occur  «ritk 
persona  working  with  photographic  materials  and  in  gilding,  by  the 
handling  of  the  preparations  of  the  cyanid  compounds.  The  svibj)- 
toma  observed  are  headache,  dizziness,  noises  in  the  ears,  trooU^ 
respiration,  pain  over  the  region  of  the  heart,  a  constriction  of  iIk 
muscles  of  the  throat,  inappetence,  nausea,  obstinate  oonstipatioii.  i 
full  pulse  with  pallor  and  offensive  breath.  Korilschoner"  obaenw! 
the  symptoms  of  patients,  breathing,  at  intervals,  during  many  we^ 
Lydrocyanic  acid  vapor.  This  treatment  he  intended  for  the  dest^l^ 
tion  of  tubercle  bacilli.  "Twenty-five  per  cent  of  these  patients  suf- 
fered from  redness  of  the  pharynx,  salivation,  headache,  nausea,  nnt- 
itinjr,  slow  puke,  and  even  albuminuria." 

425.  Diagnosis. — From  the  foregoing  description  of  the  action  idiI 
of  the  symptoms  of  hydrocyanic  acid  poison,  it  may  be  easily  infenwi 
Hiflt  the  history  of  a  very  rapid  death  (one  to  three  minutes)  wooM 
suggest  the  kind  of  poison  taken ;  but  it  should  be  remembered  tbil 
there  are  a  few  other  poisons  producing  death  almost  as  quickly:  fM 
instance,  carbolic  acid  and  oxalic  acid.  Slost  of  the  substances  vhiA 
cause  so  rapid  a  death  can  be  recognized  from  the  odor  belonging  1" 
the  poison.  The  history  of  the  symptoms,  which  would  undoubtedly 
be  related  by  any  bystander,  of  the  peculiar,  respiratory  movements, 
the  staring  expression  of  the  eyes,  the  rigidity  of  the  muscles  of  ^ 
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jaw,  and  the  involuntary  diaoharge  from  the  bowels,  etc.,  would  also 
help  in  the  diagnosis.  The  odor  of  hydrocyanic  vapor  would  be  ob- 
served ;  but  this  might  be  masked  by  some  other  substance  having  a 
stronger  odor,  and  thus  would  tend  to  obscure  the  peculiar  odor  of 
hydrocyanic  acid.  The  symptoms  of  poisoning  by  hydrocyanic  acid 
may  be  confounded,  aa  reported  by  Cos,  where,  evidently,  the  poison 
taken  was  oil  of  mirbaue  (nitrobenzol),  known  aa  artificial  oil  of 
bitter  almonds ;  but  this  poison  does  not  usually  show  symptoms  under 
fifteen  minutes  to  three  hours  after  taking  the  poison.  With  this  arti- 
ficial oil  of  bitter  almonds  the  skin  has  a  grayish  or  bluish-white 
complexion,  the  lips,  and  nails  on  the  fingers,  being  purple. 

426.  Treatment. — When  a  solution  of  this  acid  has  been  swallowed, 
the  rapidity  of  its  effects  is  a  bar  to  many  remedial  measures;  the  in- 
dications are  to  prevent  the  absorption  of  the  acid  into  the  blood,  to 
accomplish  which,  aitificial  respiration  fibould  be  atlempted.  If  there 
were  time,  ether  might  be  given  for  inhalation  or  by  injection  sub- 
cutaneously  to  delay  further  absorption  of  poison,  as  in  case  of 
Sophia  P.  (§  422).  If  oxygen  gas  can  be  obtained,  this  should  he 
inhaled  into  the  lungs ;  a  ferrous  sulphate  solution  may  be  pumped 
into  the  stomach  to  precipitate  any  unabsorbed  poison  in  the  form  of 
Prussian  blue,  and  the  stomach  washed  out  immediately  afterward. 
When  a  solution  of  the  salts,  cyanid  of  potash  or  other  cyanid  salts, 
has  been  swallowed  either  in  bulk  or  solution,  the  use  of  the  stomach 
pump  and  the  ferrous  sulphate  salt,  as  well  as  a  hydrated  oxid  of  iron 
solution  (U.  S.  P.),  which  is  usually  kept  by  druggists  for  such 
emergencies,  should  be  administered,  and  the  stomach  washed  out 
Kobert  suggests  that  hydrogen  peroxid  be  given  in  solution  by  intro- 
duction into  the  stomach,  or  injected  subcutaneously ;  he  also  advises 
the  use  of  potassium  permanganate.  "From  experimeuta  made  by 
Krohl"*  on  dogs  and  cats,  hydr<^n  peroxid  appears  to  be  an  antidote 
to  hydrocyanic  acid,  the  apparent  action  being  the  oxidation,  by  the 
hydrogen  peroxid,  of  tlie  hydrocyanic  acid  to  oxamid.  These  experi- 
ments show  that  hydrocyanic  acid  in  larger  quantities  than  the  fatal 
dose,  when  administered  to  dogs  and  eats,  had  its  effects  stayed  by 
means  of  hydrogen  peroxid,  and,  moreover,  the  hydrocyanic  acid 
could  not  be  delected  in  the  urine  after  the  employment  of  hydrogen 
peroxid,  "n^iereas  it  is  present  in  ordinary  cases  of  hydrocyanic  poison- 
ing." 

427.  Ziethal  dose  of  hydrocyanic  acid. — The  fatal  dose  of  hydrocy- 

■  Arb.  FtuLrmaJcoI.  In»t,  Dorpat,  IM2. 
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atiic  mdi  vi3  depend  toj  iiiiidi  npon  die  stnaigtfa  of  iti  wdotiaB  in 
water.  WHie  the  rE<]iured  strragtli  of  the  PhamueopcBU,  both  in 
Enelacd  and  in  Americi,  sbonld  eCKitain  8  per  cent  of  the  uiijiKm 
acid,  and  Scbeele's  soladoB  5  pa*  cent,  it  is  more  likely  that  Ume 
nqoired  ^Trei:^Uis— «fpeeiaIlT  if  the  bottle  containing  die  Hdntioa 
sbonid  \x  kept  in  tbe  ligbt,  and  for  a  long  time — ^will  be  len  thu 
indieavd.  The  anallest  dose  we  hare  been  able  to  find,^*  vbidi  hu 
been  follow^  hj  death,  is  30  Tninim*  (1.87  ce.)  of  Br.  F.  nlntioii 
of  tbe  dilute  acid,  which  is  equal  to  .6  of  a  grain  (0.04  gm.)  of  the 
anhvdrom  acid.  Bworenr  has  oecorred  after  a  dose  of  4  dnnu  of 
the  Br.  P.  acid,"  whidt  is  equal  to  4.8  grains  (0.308  gnu)  of  tiie 
anfavdrons  add ;  but  in  this  case  tbe  rtomaeh  was  qnickly  washed  oat 
and  other  eneigetie  treatment  followed.  In  still  another  ease,"  i 
do?e  of  two  teafpoonfnls  of  the  dilute  acid,  equal  to  2.5  gr.  (.16  go.) 
of  the  anhydroD?  acid,  was  taken,  and  the  woman  recovered.  The  treat 
men!  bv  the  immediate  Qi«  of  stomach  pomp,  and  subcutaneom  b- 
jection  of  apomorphin,  with  the  employment  of  electrical  stimnlitioD 
and  artificial  respiration,  was  {Hompt.  These  cases  are  qnoted  m  the 
more  recent  books  on  toxicologr.  The  shortest  time  in  which  hjiro- 
cranic  acid  has  proved  fatal  is  two  minutes,  and  the  longest  an  faonr 
and  a  half. 

Tbe  am-v.mt  which  destnjved  the  life  of  a  woman,  mentioned  bj 
Mr.  Hicks."*  was  0.9  gr.  (.055  gm.).  Life  was  estinct  in  twea^ 
minutes.  This  quantity  is  equal  to  about  30  drops  of  a  two  per  cent 
solution  of  the  acid.  Other  cases  have  been  reported  in  which  most 
alarming  symptoms  ensued  from  emaller  doses.'*  In  any  case  in 
which  it  api»ear?  that  death  ha^  resulted  fnwn  a  small  quantity,  it  ij 
liicrhly  imi-.rtant,  if  we  would  avoid  errors,  that  the  strength  of  anh,T- 
dric  acid  should  be  ascertained  by  an  analysis  of  the  sample  remain- 
inff. 

Instances  of  recovery  from  very  laige  doses  have  been  recorded. 
Dr.  Chrisiison  has  reported  a  case  in  which,  with  great  difficulty,  t 
pentleman  was  restored,  who  bad  taken  between  1^  and  2  gr.  {.098 
to  -Vi  ^m.^  anhviJrous  acid;'*  and,  four  years  later,  Mr.  W.  H.  Bll^ 
nam  conimunioaied  to  the  Lancet  a  very  interesting  history  of  the  re- 
covery of  his  fmher  from  accidentally  taking  a  dram  of  Scheele's  acid, 
which  was  found  upon  analysis  to  contain  2.4  grains  (0.156  gm.)  of 
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unhjdruim  acid.'"  Mr.  Nunnely,  also,  has  reporled  a  case  of  recovery 
from  ll/i(  graius  (0.087  gm. )  of  aiiliydroiie  acid.'^  One  curious  fact, 
in  relntion  to  the  size  of  the  doae,  Klioiild  not  be  forgutten,  viz.^  tliat  a 
t'umparutively  ^nall  doae  will  produce  equally  fatal  resulta  with  a 
large  oue,  it  being  highly  probable,  from  tlie  cases  ao  far  recorded, 
that  all  doses  over  1  grain  {0,065  gm.)  of  abswlute  or  anhydrous  acid 
are  C4ipuble  of  destroying  life  with  etjual  certaiinfy  and  rapidity.  The 
limits  of  .safety  in  the  use  of  pmsaic  acid  are  easily  pas^^,  and  the 
funiiidable  r*ymptoma  occasioned  by  it  develop  theraaelves  with  won- 
derful rapidity;  hence,  too  great  caution  cannot  be  observed  in  its 
administration  witli  remedial  views  in  medical  practice. 

428.  Other  methods  of  receiving  hydrocyanic  acid  into  the  iyBtem 
than  by  iwajlowing. — M.  Ittguauld  relates  the  case  of  a  young  man 
who  was  poisoned  by  the  vapor  of  pnisaic  acid,  disengaged  from  a 
mi.\ture  of  tlie  fciTo<.-yaDid  of  p<itaasinm  and  aulphiiric  acid.  This 
is  the  preHcribeii  formula  for  making  dilute  hydrocyanic  acid, 
U.  8.  P.  Tile  symptoms  were  those  of  asphyxia,  rather  than  of  tlie 
nervous  pnjstration,  which  usually  accompanies  poisoning  from  the 
internal  use  of  pmssic  acid.'* 

It  is  a  matter  of  history  that  the  noted  chemist  Scheele,  the  discov- 
erer of  hydrocyanic  acid,  died  by  inhaling  the  vapor  of  this  acid  from 
R  broken  flask.  There  is  also  the  historical  case  cited  by  Prof.  Tar- 
dieu,  in  which  a  ease  of  poisoning  from  this  acid  occurred  by  its 
introduction  uuder  the  finger  nails,  and  another  case  mentioned  by 
Carricre^"  in  which  a  woman  attempted  suicide  by  taking  an  enema 
containing  cyanid  of  potash,  M.  Grehant**  has  shown  by  experi- 
ments, in  which  every  precaution  was  used  to  prevent  inhalation  of 
fumes,  that  hydrocyanic  acid  applied  to  the  eyes  of  warm-blooded 
animals  may  destroy  life  in  a  few  moments. 

429.  Fatal  nae  of  bitter  almond*. — Mr.  Blyth,  assuming  the  dictum 
of  Taylor,  t)iz..  that  an  ('(juivaient  to  one  English  grain  ((t5  mg.)  of 
the  anhydrous  acid  would,  under  ordinary  circumstances,  be  sufBcient 
to  destroy  adult  life,  makes  the  following  calculation :  About  80  bit- 
ter almonds  contain  3.5  per  cent  of  amygdalin,  and,  as  amygdalin 
yields  5.!)  per  cent  of  hydiix'yanic  acid,  SO  bitter  almonds  should, 
theoretically,  be  a  poisonous  dose  for  an  adult;  with  children  less 
than  this  number;  in  fact,  4  to  6  bitter  almonds  are  said  to  have 
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produced  poisoning  in  a  child.  Baker  reports  a  case"*  in  whidi  ■ 
man  stated  that  he  had  eaten  two  handf uIa  of  bitter  almonda ;  in  qiita 
of  severe  symptoms  he  recovered. 

It  should  be  remembered  that  the  decomposition  of  prasBic  leid 
from  the  amount  of  almonds  swallowed  would  be  perfonned  slowly, 
so  that,  during  the  process  of  its  evolution  and  absorption  in  the  ani- 
mal economy,  much  of  the  poison  would  be  slowly  eliminated. 

A  lad  of  fifteen,  l^e  son  of  a  wholesale  grocer,  got  access  to  >  ei^ 
of  bitter  almonds,  and  consumed  a  large  quantity  of  them  with  saga. 
After  a  time,  but  how  long  is  not  known,  he  felt  a  pleasing  sonsitioii, 
then  became  suddenly  giddy,  fell  down,  and  lost  hia  consdonsne* 
and  recollection.  He  was  found  lying  insensible  near  the  cask  Ant- 
monia  and  carbonate  of  potassium  were  successively  administered, 
and  the  stomach  pump  employed.  By  these  means  he  was  much  n- 
lieved.  Emetics  were  then  given,  and  he  threw  off,  in  the  couiw  ti 
half  an  hour,  as  much  as  8  ounces,  Troy,  of  bitter  almonds. 

Another  case  of  poisoning,^^  from  eating  two  handfnls  of  luttn 
almonds,  is  reported,  in  which  the  first  symptom  observed  was  i  o(ki- 
vulsion  with  gasping  and  labored  breathing.  The  patient  reoorend 
after  the  application  of  electricity,  one  pole  being  applied  over  4» 
heart,  the  other  over  the  course  of  the  pneumogastrio  nerve  in  tlx 
neck.  The  contents  of  the  stomach  were  first  removed  with  the  ui 
of  a  stomach  pump.  Inhalations  of  ammonia,  beef  tea,  and  brud; 
were  also  administered.  The  ammonia  inhalations  and  electrici^ 
were  applied  alternately  every  half  hour. 

It  should  be  noted  that,  though  Prussian  blue,  Tumbull's  IM 
etc.,  which  are  double  cyanids,  are  considered  nonpoisonous,  yet irim 
these  are  taken  simultaneously  wit^  acids,  hydrocyanic  acid  may  1» 
set  free  in  the  stomach,  and  cause  poisoning.  It  may  be  noted  is  lb- 
Blyth's  table,  above  mentioned,  that  there  was  one  fatal  caae  of  poiaw- 
ing  caused  by  taking  a  mixture  of  ferrocyanid  of  potassium  and  tir 
taric  acid.  This  is  not  strange,  as,  by  the  formula  of  the  U.  S.  P., 
dilute  hydrocyanic  acid  is  made  from  these  materials,  sulphuric  vH 
being  substituted  for  tartaric. 

430.  Fatal  use  of  oil  of  bitter  almonda. — The  following  are  a  fe«of 
the  instances  in  which  the  oil  of  bitter  almonds  has  produced  fitil 
results : — 

A  child,  eight  and  a  half  years  old,  took  a  toaspoonfol  of  aiiSit 
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containing  7  drops  of  the  oil  of  bitter  fllmonds.  She  became  imme- 
diately insensible,  but  bad  no  spasms ;  the  limbs  were  relaxed,  the  jaw, 
however,  firmly  closed;  the  eyelids  closed,  but  the  eyes  were  brilliant 
and  glassy,  although  without  expression.  Cold  affusion,  emetics,  and 
stimulants  restored  her,  and  in  twenty  minutes  her  consciousness  re- 
turned.** The  general  symptoms  of  poisoning  with  the  oil  of  bitter 
almonds  resemble  very  closely  those  by  pure  prussic  acid,  the  princi- 
pal difference  being  that  in  the  former  they  are  perhaps  less  instan- 
taneous or  immediate  in  their  accession,  and  that  the  duration  of  life 
is  somewhat  longer.  JfeverthelesB,  cases  of  very  rapid  death  from  this 
oil  are  recorded. 

Dr.  Taylor  mentions  the  particulars  of  a  case  referred  to  him,  in 
which  it  was  probable  that  the  whole  duration  of  the  case  did  not 
exceed  seven  minutes,  and  the  man  was  not  seized  by  the  peculiar 
symptoms  of  poisoning  until  five  minutes  after  be  bad  taken  the  dose. 
During  this  time  he  was  conscious  and  self-possessed,  and  replied 
rationally  to  questions  put  to  him. 

In  a  case  related  by  Mertzdorff,  in  which  2  drama  (7.75  gm.)  of 
ethereal  oil  of  bitter  almonds  were  swallowed,  death  occurred  in  half 
an  hour.  Another  one,  by  Dr.  Taylor,  is  remarkable  not  only  for  its 
termination  in  a  similar,  short  space  of  time,  but  from  the  fact  of  the 
smallnesB  of  the  dose,  which  was  only  17  drops.  A  druggist  swal- 
lowed ^2  ounce  of  "almond  flavor,"  equivalent,  it  is  said,  to  30  drops 
of  the  oil.  He  fell  insensible  in  less  than  half  a  minute.  This  case 
presents,  moreover,  this  peculiarity,  that  there  was  a  temporary  re- 
mission of  the  symptoms.  He  was  sensible  for  a  few  minutes,  and 
spoke  on  the  nature  of  his  attack,  but  gradually  again  relapsed  into 
a  delirious  and,  apparently,  very  happy  state.  His  eyes  were  ex- 
tremely brilliant,  but  the  pulse  was  quick  and  intermittent,  and  the 
whole  body  cold.  He  gradually  recovered  from  the  effects  of  the 
poison.'*  This  case  is  a  very  extraordinary  one ;  the  peculiar  effects 
cannot  well  be  attributed  to  the  smallness  of  the  dose,  since,  as  we 
have  already  seen,  little  more  than  half  the  quantity  has  proved  fatal, 
and  in  this  case  it  was  strong  enough  to  produce  almost  immediate  in- 
sensibility. Mr.  niff  has  reported  a  case  in  which  death  must  have 
been  very  rapid.  It  is  that  of  a  young  woman  who  poisoned  herself 
in  the  Zoological  Gardens,  London.  A  small  vial,  containing  a  drop 
or  two  of  the  oil  of  almonds  was  found  in  the  pocket  of  her  dress,  wit) 
the  cork  pushed  in.^' 
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present  were  that  "he  threw  bis  arms  about,  and  made  a  noin  b 
breathing,  fetehing  it  hard;  be  very  soon  became  stilL"" 

A  case,  which  is  characterized  by  Dr.  Taj'Ior  as  one  of  the  moS 
extraordinary  on  record  in  this  respect,  is  that  related  by  Mi.  God- 
frey: "A  gentleman,  aged  forty-four,  swallowed,  it  waa  supposed, 
half  an  ounce  of  prussic  acid  (strength  not  stated),  but  certainly  i 
quantity  sufiBcient  to  destroy  Ufa     After  taking  it  from  the  bcinle, 
he  walked  ten  paces  to  the  top  of  a  flight  of  steps,  descended  the  staitj, 
seventeen  in  number,  and  went  to  a  druggist's  shop  at  forty  paca' 
distance,  where  he  had  previously  bought  the  poison,  entered  lis 
shop,  and  said,  in  his  usual  tone  of  voice,  'I  want  some  more  of  Ihit 
prusaic  acid!'    He  then  became  insensible,  and  died  in  from  five  to 
ten  minutes  after  taking  the  poison."     There  were  no  eoavulsioBs. 

Such  cases  as  these  (and  more  might  be  quoted)  fairly  prove  the 
untenable  nature  of  the  notion  that  any  acts  indicative  of  design, 
committed  after  the  poison  has  been  swallowed,  cannot  be  attribaWi 
to  the  deceased.  Many  simple  acts,  like  those  noted,  can  be  easily 
performed  in  a  very  short  space  of  time,  and  scarcely  take  anvituiig 
away  from  the  fearfully  rapid  character  of  this  poison. 

Another  fallacy,  derived  from  the  result  of  experiments  on  uii- 
mals,  is  the  supposition  that  death  from  prussic  acid  is  always  pn- 
ceded  by  a  shriek.  There  are  few,  if  any,  cases  in  the  human  sub- 
ject which  attest  any  such  fact ;  on  the  contrary,  in  the  vast  majority 
of  cases,  there  are  neither  general  convulsions,  as  is  common  in  ani- 
mals, nor  any  unusual  cry ;  but  death  comes  on  in  a  placid  manner, 
the  patient  passing  away  without  a  struggle.  The  eon^-ulsiona  which 
were  observed  in  the  seven  epileptic  patients  already  referred  to,  nuy, 
with  some  probability,  be  referred  to  their  constitutioDal  predispoo- 
tion.  In  a  case  of  suicide  by  a  dose  equivalent  to  8  grains  (reported 
by  Dp.  J.  Q,  Fleming),  the  appearance  of  the  body  was  most  strik- 
ingly like  life,  even  the  natural  color  bad  not  left  the  cheek,  the 
features  were  composed,  and  the  limbs  relaxed.  There  evidendj 
could  have  been  no  convulsions."* 

The  following  symptoms  of  fatal  poisoning  from  a  three-dram  do» 
of  prussic  acid  are  reported  by  Dr.  A.  B.  Kelly  :*"  Perfect  inaenai- 
bility,  lividitv,  mucus  about  the  mouth,  eyes  open  and  glassy,  pupils 
dilated,  respiration  hurried  and  stertorous,  no  convulsions  or  voniit- 
ing.  Opthalmoscope,  fifteen  to  twenty  minutes  after  doae  was  taken, 
shou-ed  that  the  brilliant  red  glow  of  the  choroid  was  entirely  absent. 
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pale  Tiolet-graj  tint  taldiig  its  place.  The  optic  disk,  of  a  dull 
^-white  toDe,  was  ill  defined;  tbe  retinal  arteries  were  discerned 

th  great  difficulty,  as  narrow  threads ;  the  veins,  on  the  other  hand, 
were  easily  traced,  appearing  unevenly  and  imperfectly  charged  with 
Wood ;  the  media  presented  the  appearance  of  baked  tapioca.  These 
appearances  were  observed  after  artificial  reapiralioo,  and  faradiza- 
tion of  the  phrenic  nerve,  were  resorted  to,  and  were  indicative  of 
death. 

422.  Action. — This  poison  is  also  one  which  disturbs  oxyhemo- 
globin, held  in  feeble  combination  in  tlie  blood  corpuscles.  Early  in- 
vestigations upon  this  question  by  Preyer,'''  Hoppe-Seyler,^'  Bern- 
ard,"* Meuriot,""  Wagner,*'  and  Lewisson,*^  are  quite  fully  set 
forth  in  a  publication  on  materia  medico  and  toxicology,**  and  show 
Tery  conclusively  that  the  action  of  this  poison  is  direct,  by  its  pres- 
ence in  the  blood,  upon  the  organic  life,  producing  a  similar  and  as 
faUil  a  result  as  if  the  animal  life  bad  ceased  by  suffocation.  When 
the  doses  taken  are  small,  nontoxic  doses,  their  continuous  odminis- 
tratioo  causes  a  slowing  of  the  heart's  action,  following  almost  imme- 
diately upon  a  sudden,  prolonged  arrest  of  the  heart  in  diastole  (or 
relaxed  in  opposition  to  a  contracted  state  of  that  organ),  which  may 
finally  result  in  the  complete  arrest  of  cardiac  movements.  In 
certain  experiments  of  Boehm  and  Knie,**  it  was  observed  that  if 
wDorali  were  first  given  to  animals,  the  injection  of  prussic  acid  could 
be  well  supported  in  large  doses,  provided  artificial  respiration  were 
maintained. 

Whether  the  absorption  of  the  poison  is  accomplished  by  the  in- 
halation of  its  vapor,  or  whether  the  solution  of  the  vapor  of  the 
hydrocyanic  acid  in  water  be  received  into  the  stomach,  the  rapid  ap- 
pearance of  these  peculiar  symptoms  is  explained  by  tbe  more  recent 
toxicologists  as  due  to  direct  intoxication  of  the  blood.  This  volatile, 
l^aseous  agent,  received  into  the  circulation  of  the  blood,  forms  a  more 
stable  combination  with  the  hemoglobin  of  the  blood  corpuscle,  thua 
displacing  the  less  stable  oxygen  combination  previously  existing. 

be  combination  of  the  cyanogen  gas  compound  makes  a  new  com- 
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■  ArcliiT.  fUr  expor.  Path,  uud  TlK'nip. 
Ed.  M.  p.  137,  referred  to  by  Prof. 
Wood,  op.  dt.  It  is  not  at  all  improb- 
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poison  (woornlil  in  the  blood  mny  pre- 
vent the  blood  eorpiisde»  absorbing  tlia 
more  volatile  prueaic  o^id,  and  the  Intter 
be  eliniinnti?d  with  exJiklAtioii  from 
lungs.    Kditor. 
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bination  called  cyanmethemoglobiD,  wltich  imparts  a  bright  re4  colut 
to  the  blood ;  the  presence  of  tliia  cyan  combination  prevent*  the  bliwd 
oorpusclea  from  imparting  oxidation  to  the  tissues,  and  the  inUt- 
cbaiige  between  the  blood  and  the  tissues  (metabolismj  ceases;  Ik 
functions  of  the  organs  of  the  body,  therefore,  cease  during  tlui 
tissue  intoxication,  and  the  above,  poisonous  symptoms  are  tbe 
effects.  These  results  are  difficulty  of  respiration,  weakntte  of 
the  heart  action,  contraction  and  apaam  of  the  muscles,  suspension  cf 
cerebral  functions  in  the  nerre  centers,  spasmodic  contraction  of  ilic 
involuntary  muscular  fibers,  a  stasis  of  the  circulation  of  blood  in  ihe 
smaller  reins  and  capillary  system  of  vessels,  and  a  suffusion  of  liquid 
blood  in  the  rigiit  side  of  the  heart,  with  an  engorgement  of  the  pul- 
monary blood  vessels. 

Many  writers  have  spoken  of  the  more  tardy  appearance  of  syinp 
toms  of  poisoning  by  this  agent,  when  the  cyanid  of  potash  or  ollici 
poisonous  cyanid  salts  have  been  t^ken  into  tbe  stomach;  this  b« 
been  explained  on  the  supposition  that  the  evolution  of  hydrocvaQic 
acid,  resulting  from  the  decomposition  of  it£  association  with  thi' 
potash,  is  accomplished  slowly,  and,  in  consequence,  small,  ooutinii- 
0U8  amounts  of  the  acid  pass  into  the  blood  circulation.  The  foUinr- 
ing  interesting  case  of  poisoning  by  a  large  dose  of  cyanid  of  p^iwJi, 
and  a  recovery,  affords  a  possible  explanation  why  an  ordinarily  faul 
doae  did  not  cause  death.  This  case  is  reported  in  the  London  Lancet 
for  Decemlier  18,  1886,  as  follows: — 

Sophia  P,,  aged  thirty,  swallowed  a  piece  of  cyanid  of  potash,  wirh 
the  intent  to  commit  suicide,  and  almost  immediately  became  tmccm- 
scious  and  was  taken  to  the  hospital,  where  she  arrived  in  fifu«n 
minutes  after  the  dose  was  taken.  The  amount  which  she  swallowed 
was  as  big  as  a  lump  of  sugar ;  artificial  respiration  was  continued  for 
two  hours,  and,  during  this  period,  slie  passed  urine  wbich  smelled 
strongly  of  prusalc  acid.  The  stomach  pump  was  used  to  empty  the 
stomach  of  ita  contents,  which  were  replaced  with  a  solution  of  ferroiw 
sulphate  to  form  the  insoluble  precipitate  of  Prussian  blue;  this  was 
immediately  pumped  out  again  for  the  purpose  of  removing  any  iin- 
absorbed  cyanid  salt.  SimiJtaneously  with  these  metliods  of  treal- 
ment,  two  subcutaneous  injections  of  sulphuric  ether  were  given,  «l 
intervals  of  two  hoiirs.     This  patient  made  a  complete  recovery. 

The  above  case  would  appear  to  parallel  an  experiment,  ivhirli 
the  writer  used  to  exhibit  before  his  medical  class,  to  illustrate  thi" 
method  of  controlling  the  absorption  of  hydrocyanic  acid  by  raewi- 
of  ether  inhalation.     This  form  of  experimentation  shows  that  fiilinir 


HTDHOCYANIC  ACID. 

death  frotn  man;  other  causes,  and  eapcoiallj  in  sudden  death  "by 
Bome  mode  of  asphvxia.  The  peculiar  mottled  and  ecchymotic  ap- 
pearance of  the  lung  tissue,  the  eognrgement  of  both  ventricles  and 
sometimes  of  both  auricles  with  dark  fluid  blood,  the  eongostion  of 
lis  of  brain  and  spinal  cord  (Tardieu),  mentioned  bj  some  au- 
thorities, are  probably  due  to  the  asphyxia  which  is  produced  in  the 
majority  of  cases  of  intoxication  by  this  drug.  Certain  experimenta,"' 
performed  by  the  WTit^r,  would  seem  to  prove,  not  only  this  point, 
but  also  that  rapid  and  early  post-mortem  muscular  rigidity  would 
follow  the  majority  of  deaths  which  suddenly  occur  to  persons  previ- 
ously in  full  health  and  muscular  activity.  In  some  of  these  experi- 
ments upon  tlie  intoxication  of  animals  by  prussie  acid,  artificial  res- 
piration prevented  convulsions  and  certain  post-mortem  appearances 
osually  attributed  to  this  poison.  Probably  this  exception  to  the 
poet-mortem  appearances  of  asphyxia  may  be  explained  on  the 
ground  that  the  artificial  respiration  has  prevented  asphyxia,  but 
the  poison  baa  caused  its  fatal  effects  from  the  interference  with  the 
functions  of  the  nerve  centers  by  preventing  tissue  oxidation. 

In  addition  to  the  above  post-mortom  appearances  of  the  oongea- 
tioo  of  the  venous  system  generally  tliroughout  the  organs  and  tis- 
mc«  of  the  body,  there  is  usually  a  bloody  foam  in  the  bronchial 
tubes,  and  the  lung  tissue  is  often  edematous  in  portions ;  ecchymoses 
are  observed  in  the  pleura  and  other  serous  membranes.  Especially 
^rben  the  autopsy  is  made  immediately  after  death,  the  odor  of  by- 
Wocyanic  acid  is  apparent ;  but  it  is  not  persistent,  and  does  not  cou- 
tinae  as  long  as  when  death  has  been  produced  by  nitrobenzol,  the  lat' 
ter  odor  persisting  for  a  longer  period  than  in  the  ease  of  hydrocyanic 
acid  poisoning, 

Kobert,*"  in  his  table  of  post-mortem  findings,  mentions  the  "post- 
mortem spots  of  markedly  bright  red  color."  Ecchymotic  spots — 
especially  of  the  lung  substance — are  usually  seen  in  death  caused 
by  asphyxia.  It  should  be  remarked  that  these  spots  of  a  bright  red 
color  might  possibly  differentiate  between  death  by  asphyxia  or 
drowning,  as  distinct  from  hydrocyanic  acid  asphyxia.  Certain  au- 
thorities mention  the  appearance  of  bright  red  or  violet  patches,*' 
in  the  dependent  parts  of  the  body  and  of  the  finj;c-r  nails,"'  as  prob- 
ably due  to  the  formation  of  cyanmethemoglobin.^^    It  should  not  be 

■  Vid«    London     Practitioner,     April,  "  Tkhter.     Prag.     in*d.     Wophenichr. 

11172,    p.    107.      Also  a    pnper    by    the  IWU.  Vol.  XX.  p.  105. 

vriKT.  «>th  ezperimenta,    Boston    M«<I.  "Tnylor.  Brit.  Med.  Jour.  1602,  To), 

uiil  Surg.  JoilT.  Aug.  23,  uid  Sept.  13,  II.  p.  1I(U). 

IftM.  "  Kobert,  Lehrbuch  der    Intoxlkation- 

■Op.  cit.  p.  38.  en,  18B3,  p.  516. 
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jaw,  and  Uie  involuntary  discharge  from  the  bowels,  etc,  would  also 
belp  in  the  diagnosis.  The  odor  of  hydrocyanic  vapor  would  be  ob- 
wrred;  but  this  might  be  masked  by  some  other  substance  having  a 
otrooger  odor,  and  thus  would  tend  to  obscure  the  peculiar  odor  of 
hvdrocyanie  acid.  The  symptoms  of  poisoning  by  hydrocyanic  acid 
may  be  confounded,  as  reported  by  Cox,  where,  evidealJy,  the  poison 
taken  was  oil  of  mlrbane  (nitrobenzol),  kno^vn  as  artificial  oil  of 
ItiUer  almonds ;  but  this  poison  does  not  usually  show  symptoms  under 
fifteen  minutes  to  three  hours  after  taking  the  poison.  With  this  arti- 
ficial oil  of  bitter  almonds  the  skin,  has  a  grayish  or  bluish-white 
complexion,  the  lips,  and  nails  on  the  fingers,  being  purple. 

428.  Treatment — When  a  solution  of  this  acid  has  beon  swallowed, 
tlie  rapidity  of  its  effects  is  a  bar  to  many  remedial  measures;  the  in- 
dtcaltODs  are  to  prevent  the  absorption  of  the  acid  into  the  blood,  to 
accomplish  which,  artificial  respiration  should  be  attempted.  If  there 
were  time,  ether  might  be  given  for  inhalation  or  by  injection  aub- 
eutaneously  to  delay  further  absorption  of  poison,  as  in  case  of 
Sophia  P.  (§  422).  If  oxygen  gas  can  be  obtained,  this  should  be 
inhaled  into  the  lungs;  a  ferrous  sulphate  solution  may  be  pumped 
into  tiie  stomach  to  precipitate  any  unabsorbed  poison  in  the  form  of 
Prttssian  blue,  and  rhe  stomach  washed  out  immediately  ofterward. 
When  a  solution  of  the  salts,  cyanid  of  potash  or  other  cyanid  salts, 
baa  beeai  swallowed  either  in  bulk  or  solution,  the  use  of  the  stomach 
pomp  and  the  ferrous  sulphate  salt,  as  well  as  a  hydraled  oxid  of  iron 
solution  (U.  S.  P.),  which  is  usually  kept  by  druggists  for  such 
oneigencies,  should  be  administered,  and  the  stomach  washed  out. 
Ktjliert  su^ijsts  that  hydrogen  peroxid  be  given  in  solution  by  intro- 
ductitm  into  the  stomach,  or  injected  subcutaneously ;  he  also  advises 
the  tiSG  of  potassium  permanganate.  "From  experiments  made  by 
Krohl*'  on  dogs  and  cats,  hydrogen  peroxid  appears  to  be  an  antidote 
to  hydrocyanic  acid,  the  apparent  action  Ireing  the  oxidation,  by  the 
bjdrvgen  peroxid,  of  the  hydrocyanic  acid  to  oxamid.  These  experi- 
ments show  that  hydrocyanic  acud  in  larger  quantities  than  the  fatal 
dose,  when  administered  to  dogs  and  cats,  had  its  effects  stayed  by 
means  of  hydrogen  peroxid,  and,  moreover,  the  hydrocyanic  acid 
conld  not  be  detected  in  the  urine  after  the  employment  of  hydrogen 
peroxid,  whereas  it  is  present  in  ordinary  oases  of  hydrocyanic  poison- 
ing." 

427.  Lethal  dote  of  hydrocyanic  acid. — The  fatal  dose  of  hydrocy- 

■Arb.  Phumakol.  Iiurt.  Dorpst,  IMS. 
Vm..  IL  Mm.  JuB.— 27. 
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for  the  feirocyanid."'  Dr.  Perry  related  the  following  case  to  the  Boa- 
ton  Society  for  Medical  Improvement:  A  nurse  administered  this 
poiaon  by  mistake  to  a  child,  who  bad  a  slight  cough,  instead  of  a 
cough  mixture,  which  stood  near  the  bottle  of  solution  of  the  cyanid. 
The  immFidiate  effects  of  the  dose  were  vomiting  and  convulsions; 
then  insensibility,  locked  jaw,  coldness  of  extremities,  which  were 
pendulous  and  without  muscular  power;  diminished  frequency  of 
respiration  (12  to  16  per  minute),  the  pulse  small  but  distinct,  60 
per  minute;  the  eirciilation  languid,  pupils  dilated,  sphincters  para- 
lyzed; the  t^eth  closed  so  firmly  and  continuously  that  only  once  or 
twice  could  anything  bo  poured  into  the  mouth.  Dr.  P.  saw  the  child 
in  fifteen  minutes  after  the  accident,  and  found  it  in  a  warm  bath, 
and  insensible.  It  was  treated  by  stimulants  and  the  inhalations  of 
ammonia.  Death  was  sudden,  and  no  post-mortem  examination  was 
made.     The  child  lived  one  hour  and  a  half. 

A  case  is  reported  by  Dr.  C.  E.  Ware,  of  a  woman  who  died  in  less 
than  an  hour  from  taking  7  grains  (0.45  gra.)  of  this  salt  in  a  tea- 
spoonful  of  liquid.  Death  occurred  by  gradual  syncope.**  In  Vienna, 
Dr.  Schauenstein  met  with  five  cases  of  fatal  poisoning  by  this  sub- 
stance, in  the  course  of  eigliteen  months.  In  all  of  them  the  death 
seems  to  have  been  sudden.  In  one  case,  in  a  young  girl,  strong  tetanic 
spasms  came  on  directly  after  the  poison  had  been  taken."'  The  same 
symptoms,  with  severe  abdominal  pains,  occurred  in  a  case  reported 
by  Prof,  Wagner,  of  Leipzig.^**"  The  root  and  the  juice  of  cassava 
(Jatropha  Manihot)  produce  symptoms  identical  with  those  of  prus- 
sic  acid,  but,  in  general,  they  are  less  intense.  De  Keyser  relates  that 
three  children  who  had  eaten  of  the  former,  and  an  adult  negro  who 
had  dnink  about  6  ounces  of  the  latter,  recovered.' 

438.  Lethal  dose  of  potasBiom  cyanid. — The  proportion  of  hydro- 
ciyanic  acid  contained  in  its  cyanid  salt  of  potash  ie  10  to  20  per 
cent,  and,  consequently,  a  dose  of  Sy^  to  5  grains  (0.16  to  0,32  gm.) 
would,  theoretically,  be  its  lethal  dose.  Practically  the  minimum 
fatal  dose  of  potassium  cyanid  is  about  2.4  grains  (0.154  gm.).  H«- 
eovery  has  followed,  frequently,  from  much  larger  doses;  but  it  is 
known  that  the  strength  of  the  commercial  preparations  is  variable, 
pnd  we  therefore  refer  only  to  the  doses  of  the  pure  salt  Three  casea 
are  quoted  by  Peterson  and  Haines  as  recovery  after  "what  was  esti- 

"  Henkp's  Zeitsch.  Hd.  45  H.  I.  p.  6.  "*  Arohiv.  f.  phya.  Hcil.  18.")!).  p.  417. 

"Boston  Med.  and  Surg.    Jour.    Dec.       'Jour.  f.  PharmakodyD.  1857,  p.  688. 
inaa.  p.  387. 

**  Brit,  and  For.  Ued.-01iir.  Eev.  Oct. 
1859,  p.  530. 
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ited  to  be  at  least  20,"  40,>*'  or  60  grains"  (1.3  to  3.84  gm.)  of 

ataaaium  cjanid-  In  most  of  these  cases  the  exact  strength  of  the 
"prepnraliou  was  not  determined." 

439,  Teats  in  gr«neral.— A  portion  of  the  solution  to  bo  tested  is 
made  alkaline  with  potassium  hydrate,  and  then  added  to  a  mixture 
of  ferrous  sulphate  and  ferric  chlorid,  and  gently  warmed.  Then 
^be  whole  is  acidified  with  hydrochloric  acid.  If  the  amount  of  by- 
Brocyauic  acid  is  large,  a  precipitate  of  Prussian  blue  will  appear  at 
once,  and  the  solution  is  blue;  in  the  presence  of  small  amounts  of 
hydrocyanic  acid,  however,  the  liquid  is  colored  green,  and  the  pre- 
cipitate of  Prussian  blue  appears  only  on  standing  for  some  time. 
rormley  maintains  this  reaction  is  sensitive  to  1  part  in  25,000. 
A  portion  of  the  solution  is  rendered  alkaline  with  sodium  or 
potassium  hydrate,  aud  then  a  few  drops  of  yellow  ammonium  sul- 
phid  are  added,  the  whole  evaporated  to  dryness,  taken  up  with  wa- 
ter, and  a  few  drops  of  an  acidulated  solution  of  ferric  chlorid  added. 
If  the  original  solution  contained  hydrocyanic  acid,  the  addition  of 
the  ferric  chlorid  will  give  a  red  color,  due  to  ferric  sulphocyanate. 
According  to  Link  and  Mijckel  this  is  the  most  delicate  test  for  HCN, 
and  serves  to  detect  1  part  in  4,000,000.  Wormley  states  it  is  of  about 
the  same  delicacy  as  the  previous  test: 

A  little  of  the  solution  is  treated  with  a  solution  of  silver  nitrate, 
and  acidified  with  nitric  acid.  On  boiling,  the  silver  cyanid  is  dis- 
solved ;  while  silver  chlorid,  if  present,  is  not.  The  silver  cyanid  is 
alfio  soluble  in  ammonia. 

To  a  portion  of  the  solution  is  added  a  dilute  solution  of  potassium 
nitrite,  then  a  few  drops  of  ferric  chlorid  solution  aud  enough  dilute 
sulphuric  acid  to  produce  a  yellow  color.  Warm  the  mixture,  cool, 
and  precipitate  the  iron  with  ammonia.  To  the  filtrate  add  a  few 
drops  ammonium  snlphid,  when  a  violet  color,  passing  through  blue 
and  green  into  yellow,  is  produced.     Vortman  places  the  delicacy  of 

ris  test  as  1:312,000."' 
A  pieoe  of  filter  paper,  dipped  in  a  5  per  cent  tincture  of  guaia- 
eam,  and  dried,  tLen  moistened  with  0.1  per  cent  CuSO^  solution, 
turns  blue  in  the  presence  of  HCN.     Fallacies:  Ozone,  ammonia, 
ehlorin,  bromin,  and  other  substances. 

If  compound  cyanids  are  present,  the  material,  instead  of  being 
iiatilled  in  the  presence  of  tartaric  acid,  is  thoroughly  mixed  with 


i: 


■f^niggim.   Med.  Record,    1891,   Vol.       ii^  r.itlebrnnd,  ibid.   1378,  Vol.  U.  p. 
XL.  p.  AST.  223. 
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•odium  bicarbonate,  and  then  distilled  elotvly.  The  cyanids  are  de- 
compoaed  by  the  carbonic  dioxid  evolved,  and  tlie  hydrocyanic  acid 
is  found  in  the  distillate. 

If  mercury  is  found  present,  the  mercury  cyanid  is  decompoaed  by 
eolphureted  hydrogen  before  beginning  distillation,  and  the  use  of 
bicarbonate  of  sodium  is  determined  by  the  presence  of  the  con>- 
pound  cyan  ids. 

440.  Teit  from  odor  of  hydrooyanio  add. — ^The  only  circumstanfe 
which  is  at  all  deserving  of  attention,  and  which  merits  a  separate 
consideration,  is  the  presence  or  absence  of  the  odor  of  pniaaic  acid. 
It  may  be  at  once  stated  that,  where  this  odor  is  unequivocally  de- 
tected, the  evidence  is  satisfactory,  since  it  is  of  so  peculiar  a  char- 
acter as  not  to  be  readily  mistaken  for  anything  else,  unless  nitro- 
benzol  or  oil  of  hitter  almonds  be  excepted  (see  infra).  Unfortu- 
nately, however,  it  is  not  always  discovered,  even  in  well-attested  cases 
of  poisoning  by  this  substance.  The  odor  is  sometimes  ob9er\-ed 
about  the  mo\ith  and  nostrils  of  the  deceased,  and  is  not  perceived  in 
the  stomach.  This  was  the  case,  in  an  instance  reported  by  Jochner, 
of  a  young  man  who  committed  saicide  by  this  poison.  On  the  other 
hand,  the  stomach  may  exhale  the  odor  of  prussie  acid,  and  none 
be  perceived  about  the  mouth  or  in  the  room.  This  was  noted  in  tht' 
case  reported  by  Mr.  Hicks,  in  which,  moreover,  the  examination  of 
the  body  was  not  made  until  ninety  hours  after  death.  On  opening  the 
chest,  tlie  odor  was  more  plainly  perceived  than  in  any  other  part  of 
tlie  body,  and  the  fluid  contained  in  the  stomach  smelled  very  strongly 
of  prussie  acid.'  In  none  of  the  epileptic  patients  before  mcntionoil 
was  the  odor  of  prussie  acid  discovered  in  any  part  of  the  body.  The 
inspection  was  made  twenty-four  hours  after  death.  Dr.  Christisou's 
case  of  recovery  from  a  large  dose  may  be  referred  to  here,  as  corrob- 
orative of  these  facts;  the  first  liquid,  driiwn  from  the  stomach  by  the 
tube  which  he  introduced,  gave  indications  of  the  presence  of  prufwic 
acid,  on  analysis,  but  not  by  any  peculiar  odor,  although  there  was 
none  other  by  which  it  might  have  been  concealed.  The  stomacli 
of  Sarah  Hart,  poisoned  by  Tawell,  had  no  odor  of  prussie  acid,  yet 
1  gr.  (.065  gm.)  anhydrous  acid  was  obtained  by  distillation  from  iti 
contents,  consisting  partly  of  apple  pulp.  In  the  greater  number 
of  cases,  however,  there  can  be  no  doubt  that  it  is  readily  distin- 
guishable, since  in  some  it  has  been  so  strong  as  to  seriously  affect 
t^e  bystanders.  The  circumatanccs  which  cause  these  singular 
variations  have  not  been  thoroughly  investigated.    It  ia  supposed, 

■Med.  Guette,  XXXVI.  460. 
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very  naturally,  that  the  length  of  time  the  peraon  has  survived  aflt-r 
taking  the  poison,  and  the  interval  elapsing  betvoen  death  and  t.hr' 
inspection  of  the  body,  must,  as  well  as  the  dose,  have  an  influence 
upon  the  presentation  of  the  odor.  15ut  it  is  evident  that  these  con- 
jectures are  not  entirely  satisfactory,  since  not  only  has  the  odor 
been  detected  after  as  long  an  interval  as  seven  days,  but,  on  tlie 
other  hand,  it  has  not  been  detected  even  where  the  presence  of  the 
acid  has  been  demonstrated  by  chemical  analysis.  It  is  probable 
that  in  these  cases  it  may  have  been  fixed  by  a  base.  It  is  a  matter 
of  some  importance  to  refer  to  a  case  {see  §  7,  anle),  mentioned  be- 
fore, to  show  in  what  way  a  person  with  criminal  intent  can  mislead 
justice  by  inhalation  of  some  other  odor  more  pungent  than  that  of 
prussic  acid,  just  before  death.  This,  of  course,  might  mislead  the 
senses,  but  would  in  no  way  interfere  with  tlie  chemical  research  for 
the  poison. 

441.  Detection  after  death. — Notwithstanding  the  readiness  witli 
which  pruaaic  acid  undergoes  decomposition ,  it  has  been  detected  in 
the  body  after  death.  Rieckher  detected  it  in  the  contents  of  the 
stomach,  by  the  sulphur  test,  twenty-four  hours  after  death. ^ 

Mr,  West  was  able  to  detect  it  on  distillation,  by  the  odor,  and  tlie 
silver  and  iron  teats,  twenty-three  days  after  death,  although  no  pains 
had  been  taken  to  insure  its  preservation,*  In  the  following  case  it 
will  be  seen  that  it  was  detected  after  about  the  same  period  of  time. 

A  young  man  of  Tours  having  purposely  poi.sionp*!  himself  with 
medicinal  hydrocyanic  acid  of  the  twelfth  dcgi-co,  of  which  hi- 
appeared  to  have  swallowed  about  Zf)  grams,  51.  Brame  was  called 
upon,  after  the  lapse  of  three  weeks,  for  the  purpiDse  of  trying 
whether  it  was  possible  to  detect  hydrocyanic  acid  in  the  body.  He 
was  able  to  detect  and  estimate  a  conaidenibie  quantity  of  this  poison 
which  had  remained  in  the  stomach.  By  the  addition  of  neutral  and 
pure  nitrate  of  silver,  tliere  was  fonued  an  abundance  of  a  flocculent 
and  yellowish  precipitate,  which,  well  washed,  and  dried  under  the 
air  pump,  and  then  heated  for  a  few  seconds  on  a  sand  hath,  assumed 
a  gray  color.  This  precipitate  was  soluble  in  ammonia  and  cyanid 
of  potassium.  Treated  while  hot,  with  potassium  hydrate,  cyanid  of 
potassium  was  formed,  with  which  it  was  easy  to  obtain  hydrocyanic 
acid  and  Prussian  blue.  Suspended  in  water,  and  subjected  to  the 
action  of  a  current  of  hydrosulphnric  acid,  it  gave  rise  to  a  clear  and 
limpid  solution  of  sulphocyanic  acid,  when  the  sulphuret  formed  had 

■Ciinstatt'i    Jahreabericht    fUr    IS.-iZ,       •Prov.  Ued.  Jour.  July  23,  1846. 
Bd.  Vll.  p.  49. 
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tbe  odor  can  usually  be  perceived,  even  when  it  could  not  be  detected 
in  tbe  original  substance,  and  in  some  caBes  where  the  vapor  teats 
oottld  not  be  obtained;  with  this  distillate  the  above  teat^  should  be 
nnplojed  both  hj  the  vapor  and  the  liquid  method.  The  distillation 
■hould  be  continued,  until  the  distillate  gives  no  further  turbidity 
with  a  solution  of  nitrate  of  silver,  and  during  the  process  the  receiv- 
ers should  be  changed  as  soon  as  a  few  cubic  centimeters  have  been 
collected. 

For  the  quantitative  estimation  of  hydrocyanic  acid,  a  solution  of 
nlver  nitrate,  slightly  acidified  with  nitric  acid,  is  added  to  the 
distillate  in  slight  excess,  the  silver  cyanid  collected  on  a  filter, 
washed,  dried,  and  weighed.  If  tbe  precipitate  is  not  perfectly  white, 
it  should  be  treated  with  ammonium  hydrate,  which  will  dissolve 
tbe  «yanid,  leaving  the  sulphid  on  the  filter.  The  latter  is  then 
dried,  and  weighed,  and  the  previous  weight  of  silver  cyanid  cor- 
rected. From  the  ammoniacal  solution,  the  cyanid  of  silver  ia  re- 
covered by  acidifying  slightly  with  nitric  acid,  filtering  and  washing 
tbe  precipitate.  This  precipitate,  suspended  in  water  in  a  fiask, 
^  then  decomposed  with  as  little  hydrochloric  acid  as  necessary,  and 
Bb  silver  chlorid  precipitate,  after  shaking  the  contents  of  the  flask, 
allowed  to  settle.  The  supernatant  liquid  ia  filtered  and  subjected  to 
above  testa. 
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I  443.  Occarrenoe. — Most  of  the  cases  of  accidental  oxalic  acid  pol- 
ling have  resulted  from  mistaking  the  acid  for  Epsom  salts,  as  the 
aeral  appearance  of  the  two  is  very  similar. 

[It  is  widely  distributed  in  nature,  being  formed  as  a  salt  in  many 
ints,  such  as  rhubarb,  cinchona,  nightshade,  and  sorrel  It  is  also 
QDXtitnent  of  normal  urine,  generally  in  the  form  of  the  calcium 


f  Oxalic  acid  is  largely  used  in  dyeing  and  caUco  printing,  and  in 
Baching  processes, — especially  of  straw, — and  in  the  household,  as 
bleaching  agent  for  ink  spots  and  cleaning  woodwork, 
;444.  Propertiw.— Oxalic  acid,  (COOH)s  +  2HaO,  ie  generally 
by  oxidizing  sugar  or  starch  with  nitric  acid,  or  by  the  action 
alkaline  hydrate  upon  sawdust  It  is  a  white,  colorless  body, 
^stallizing  in  prisms,  or  sometimes  in  needles,  soluble  in  water, 
more  freely  so  in  alcohol,  with  a  very  acid  taate,  and  acid  re- 
¥«L.  n.  iSxD.  Jtnk— 28. 
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action  to  blue  litmus.     On  exposure  to  the  air,  it  effloreacea  slightly, 
losing  it3  two  molecules  of  water, 

445.  FotaBsinm  binoxalate. — Potassium  binoxalate  is  a  salt  com- 
monly used  in  the  household,  under  the  name  of  "salts  of  sorrel"  or 
"essential  salts  of  lemon,"  as  a  bleaching  agent  for  straw  hata,  or 
the  removal  of  ink  stains.  It  has  been  mistaken  for  cream  of  tartar, 
which  it  resembles  in  appearance  and  taste.  Its  effect  upon  the 
animal  economy  is  similar  to  that  of  oxalic  acid,  and  its  detection  is 
practically  the  same. 

446.  Statistics  of  poisoning  from  ox&Iio  acid. — During  five  years 
(1SS3-87),  in  England  and  Wales,  there  were  reported  by  the  regis- 
trar general  120  cases  of  death  by  this  poison.  During  twenty-one 
years  (1870-91)  there  were  14  deaths  from  accidental  poisoning  by 
oxalic  acid  in  New  York  city.  During  the  twenty-five  years,  as 
shown  in  our  table  (pp.  18,  20)  there  occurred,  in  Massachusetts, four 
deaths  by  this  same  poiaon,  3  of  which  were  accidental,  and  1  from 
suicide.  Wittbaus  and  Becker  found,  in  the  current  medical  liter- 
ature prior  to  1895,  83  deaths  from  suicide,  and  41  from  accidental 
ingestion.  Mr.  Elytb  reports  223  deaths — 200  from  suicide — as 
occurring  in  ten  yeara  (1883-1892)  in  England  and  Wales.  Ap- 
parently, it  is  not  a  common  poison  used  to  commit  murder,  which 
may  be  understood  when  its  forbidding,  sour  taste  is  recognized. 
Chriatison,  as  early  as  in  1836,  calls  attention  to  this  well-recog- 
nized acid  flavor  of  oxalic  acid,  and  characterizes  its  rapid  and  fatal 
action. 

In  this  treatise  on  poisons  (1836)  is  the  following  statement: 
"If  a  person,  immediately  after  swallowing  a  solution  of  a  crystal- 
line salt  which  tasted  purely  and  strongly  acid,  is  attacked  with 
burning  in  the  throat,  then  with  burning  in  the  stomach,  vomiting, 
— particularly  of  bloody  matter, — imperceptible  pulse,  and  exces- 
sive languor,  and  dies  in  half  an  hour,  or  still  more,  in  twenty,  fif- 
teen, or  ten  minutes,  I  do  not  know  any  fallacy  which  can  interfere 
with  the  conclusion  that  oxalic  acid  was  the  cause  of  death.  No 
parallel  disease  begins  so  abruptly  and  terminates  so  soon;  and  no 
other  crystalline  poison  has  the  same  effect."  It  is  well  to  remark, 
as  opposed  to  this  statement,  that  Taylor"  reports  the  shorteat  in- 
terval of  fatal  poisoning,  as  the  cause  of  death  by  arsenic,  to  be 
twenty  minutes;  this  poison,  indeed,  has  not  the  extremely  sourish 
taste  possessed  by  a  salt  of  oxalic  acid,  and,  therefore,  ChriflLison's 
statement  must  be  taken  with  all  its  conditions. 

tbOd  Polsoni,  18TS. 
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447.  Preparationa,— The  only  officinal  preparation  (U.  S.  P.)  uaed 
as  a  lueilicitie  in  this  cuuntr;,  coutainiug  compoimd  of  oxalic  acid, 
i.-  oxalate  of  oorium,  which  is  not  usually  admitted  as  a  poisonous 
drug.  Acid  oxalate  of  polasaium  (potassium  biiioxalate,  RHCjO^ 
H|0)  is  commonly  in  use  under  the  name  of  "essential  salt  of  lemon" 
or  'salt  of  sorrel,"  and  should  always  bear  a  label  "poison,"  because 
it  is  commonly  used  to  remove  rust  and  ink  stains  from  white  cloth, 
and  for  scouring  brass  and  copper.  In  its  amorphous  form,  it  re- 
sembles, both  in  appearance  and  tuste,  bitartrate  of  potash,  "cream 
of  tarter."  This  oxalate  salt  possesses  all  the  poisonous  action  of 
the  acid  itself. 

448.  Symptoms  of  poisoning. — After  the  hot  and  aonr  taste  in  the 
mouth,  vomiting  is  usually  the  first  symptom,  and  is  attended  with 
burning  pain  and  constriction  in  the  throat  and  stomach,  although 
it  does  not  always  occur,  and  in  some  cases  tlie  pain  is  absent.  The 
vomited  matters  are  dark-colored,  and  contain  blood  and  sometimes 
membranous  shreds,  and  highly  acid,  greenish,  dark-colored,  or 
bloody  mucus.  Abdominal  pains  are  also  present,  but  oftentimes  the 
symptoms  of  nervous  prostration  and  collapse  with  stupor  and  lack 
of  sensation  follow  so  rapidly  the  ingestion  of  the  poison  that  the 
gastric  disturbance  is  not  a  very  prominent  symptom,  and  the  pain 
is  not  always  observed.  If,  hoivever,  Ihe  symptoms  of  collapse  are 
not  present  early  in  the  case,  the  sickness  of  the  stomach  and  vom- 
iting are  very  distressing,  the  abdominal  pain  is  severe,  the  extrem- 
ities are  benumbed  and  drawn  up,  the  surface  is  cold,  and  the  pulse 
irregular  or  imperceptible.  A  degree  of  stupor  or  drowsiness  is 
sometimes  observed.  The  ui^ncy  of  the  symptoms  depends  upon 
the  d^ree  of  dilution  in  which  the  salt  ia  taken;  for,  in  the  case  of 
weak  solutions,  the  local  irritation  upon  the  mouth,  throat,  and  stom- 
ach, 18  less  marked,  and  the  symptoms  of  nervous  prostration  pre- 
dominate, though  they  may  come  on  more  slowly. 

In  a  case  quoted  by  Dr.  Christison,  no  vomiting  occurred  for  seven 
honrs,  except  when  emetics  were  administered.  The  person  had 
taken  H  ounce  (15.55  gm.)  dissolved  in  10  parts  of  water,  and 
diluted  immediately  afterwards  with  copious  draughts  of  water.  In 
another  case,  a  man  swallowed  one  ounce,  and  immediately  drank 
warm  water :  he  was  not  seen  until  fourteen  hours  after  he  had  taken 
the  poison,  and  in  the  mean  time  had  traveled  a  distance  of  ten  miles.' 
When,  on  the  other  hand,  the  acid  is  given  in  a  highly  concentrated 
form,  the  irritant  and  corrosive  action  upon  the  mouth,  throat,  and 
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Stomach,  becomes  the  most  prominent  symptom,  and  may  be  imme- 
diately followed  by  collapse,  stupor,  complete  paralysis,  and  death. 
Id  this  latter  ease  the  symptoms  are  not  dissimilar  to  those  of  any 
other  irritant  or  corrosive. 

The  rapidity  with  which  a  fatal  result  ensues  varies  a  great  deal. 
In  some  cases  the  action  of  the  poison  is  extremely  rapid.  Mr. 
Iliff  reports  a  case  in  which  death  appears  to  have  been  immediate. 
The  wife  of  a  chemist  drank  a  saturated  solution  of  oxalic  acid  in  her 
huwhand's  shop;  ahe  was  found  dead  by  the  side  of  the  counter, 
where  ahe  had  probably  fallen  and  died  without  a  struggle." 

Dr.  Christison  quotes  a  case  in  which  a  young  man  survived 
ten  minutes;  another,  in  which  a  woman,  who  swallowed  2  ounces 
(t)2  gm.)  died  in  twenty  minutes;  and  Dr.  Taylor  refers  to  a  case 
where  death  ensued  in  three  minutes.  The  quantity  taken  in  the 
last  case  could  not  be  ascertained.  Pereira  also  mentions  a  case 
which  he  examined,  in  which  a  man  died  in  twen^  minutes  after 
swallowing  oxalic  acid  in  mistake  for  Epsom  salts. 

449.  Subacute  poisoning. — Although  death  usually  occurs  within  a 
few  hours,  cases  are  mentioned  in  which  it  was  postponed  for  several 
days.  If  the  acute  symptoms,  produced  by  the  local  action  of  this 
poison,  do  not,  on  account  of  the  concentrated  dose,  destroy  life, 
oxalic  acid  or  its  potassium  salt,  when  taken  in  a  diluted  solution, 
may  be  then  absorbed.  In  these  cases,  which  may  also  occur  if  the 
dose  is  small,  the  action  of  the  drug  is  exerted  upon  the  nerve 
centers, 

460.  Chronic  symptoms. — Mr.  BIyth  remarks  that,  "with  botli 
oxalic  and  the  acid  oxalate  of  potash,  certain  nervous  and  other 
seqneliB  are  more  or  less  constant,  always  time  being  given  for  their 
development" 

Dr.  Jackson  reports  one  case  in  which  the  poison  did  not  prove 
fatal  until  the  tenth  day;'"  and  in  a  case  described  by  Dr.  Frazer, 
death  occurred  from  its  secondary  effects  upon  the  twenty-third  day. 
Some  instances  of  recovery  are  reported.  An  interesting  one  was  ob- 
served by  Dr.  Didama,  in  which  a  woman  dissolved  two  large  tJible- 
spoonfuls  of  oxalic  acid,  by  mistake  for  Epsom  salts,  in  a  small  quan- 
tity of  water,  and  took  it  on  an  empty  stomach.  Some  twenty 
minutes  afterwards  she  vomited,  at  first  the  solution  she  had  taken, 
and  then  a  dark-colored,  bloody-looking  Suid,  in  which  were  numer- 
ous white  membranous  patches.     Ipecacuanha,  and  afterwards  pre- 
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ebalk,  were  sdministered  to  her,  and  in  about  an  hour  she  waa 
found  quiet  and  nearly  free  from  the  intenae,  burning  pain  in  her 
itotnach  and  throat.  She  subsequently  vomited  again,  and  discharged 
From  her  bowels  a  large  amount  of  matter  resembling  that  which  she 
had  vomited.  She  soon  recovered  entirely,  and  returned  to  her  work. 
A  similar  case,  in  which  1  ounce  (about  31  gm.)  waa  taken,  and  tlie 
patient  recovered  in  eighteen  days,  is  reported  in  the  Lancet;"  and  a 
few  others  are  referred  to  by  Dr.  Taylor. 

Action. — The  action  of  oxalic  acid,  except  in  the  rapid 
■nd  fatal  cases  of  acute  poisoning,  has  not  been  finally  explained. 
It  Qodoubtedly  produces  a  disturbance  of  the  respiration,  and  en- 
feebles the  action  of  the  heart,  and  makes  its  contractions  irregular 
(•Trh\'thmic) ;  it  also  causes  nervous  symptoms,  as  shown  by  spasms 
md  mnscular  languor;  sometimes,  cerebral  disturbances  would  sug- 
pat  that  narcotic  intoxication  occurred  as  a  consequence  of  a  pro- 
longation of  the  acute  symptoms,  but  paresis  has  been  observed  in 
■otne  of  the  lower  animals,  though  not  in  man.  Dogs  are  not  as  easily 
piHflODed  as  man.  This  has  been  explained  on  the  supposition  that  the 
presence  of  lime  in  the  alimentary  tract  causes  a  combination  of 
oxalate  of  lime  which  is  comparatively  an  inert  drug;  yet,  if  the 
do6P.s  are  pushed  far  enough,  this  animal  will  succnmh  to  the  usual 
poisonous  action  of  oxalic  acid.    Orfila  records  a  case  in  which  there 

S'"T»  marked  slowing  of  the  pulse  and  soporific  tendency. 
So  long  ago  as  in  IS23,  Christison'^  published  his  opinion  that, 
addition  to  direct  action  of  oxalic  acid  as  a  corrosive  poison  to  the 
prinue  vitE,  this  acid,  as  well  as  its  potassium  and  sodium  salts, 
were  violent  poisons.  From  the  experiments  on  the  lower  animals  by 
Kobert  and  Kussner."  solid  oxalate  in  toxic  doses  will  at  first 
paralyse  the  respiratory  system,  and  death  tben  supervenes  from 
asphyxia;  while  with  nontoxic  doses  there  is  no  change  from  normal, 
trspiratory  movementa,  and  no  alteration  of  the  normal  pulse.  If 
the  doee  be  repeated  in  small  amount,  and  frequently,  the  symptoms 
of  anbscute  and  chronic  poisoning  are  observed,  the  respiration  he- 
eoDies  slower  and  slower,  and  thrn  ceases  by  the  gradual  paralysis 
of  the  respiratory  muscles.  The  first  symptom  of  poisoning,  observed 
in  both  subacute  and  chronic  forms,  waa  a  soporific  condition  and  the 
reflex  action  weakened.  The  muscular  action  of  the  hind  legs  was 
also  weak,  and  gradually  deepened  into  a  complete  paralysis.  This 
paralytic  condition  gradually  extended  into  the  fore  legs.     On  the 

W^  Jn'y  1M«.  p.  38.  Virehow'i  ArehiT.  Bd.  LXXVII.   ■.   200. 

"Kdin.  M>d.  and  Surg.  .lour.  1R23.  tXaa  ibid.  Bd.  LXXXIIL 

"  Eiper.    Wirkungen    der    Oxalafturd, 


t  4S0] 


ORGANIC  POISONS. 


at 


sixth  day  tbe  hind  legs  lost  the  reflex  action  and  were  motiouW 
Kii^ner  and  Kobert  noted  that,  in  all  their  experiments,  leth&l  dosn 
of  these  oxalates,  given  to  animals,  developed  tlie  appearance  of  supr 
in  the  urine. 

Christison  mentions,  in  his  treatise  on  poisons,  a  case  in  vhicli 
henlthy  leeches  died  vhen  applied  to  a  patient  who  had  \Aeu 
a  large  dose  of  oxalic  acid:  "They  fastened  immediately;  on  UiViaz 
at  them  a  few  minutes  afterwards,  I  remarked  that  they  did  not  sccto 
to  fill,  and  on  touching  one  it  felt  hard,  and  instantly  fell  off.  mnrina- 
less  and  dead ;  the  others  were  in  the  same  state.  They  had  all  Mlu-n. 
and  the  marks  were  conspicuous;  but  they  had  drawn  acareeW  an; 
blood.  They  were  applied  about  six  hours  after  the  acid  had  bwn 
taken."  This  would  seem  to  show  that  oxalic  acid  is  absorbed  mte 
the  blood. 

Two  cases  are  mentioned  by  Taylor,  in  one  of  which  120  pxim 
(about  8  gm.)  were  swallowed;  there  appeared  a  weakness  in  tbc 
sound  of  the  voice ;  in  one  of  these  the  normal  strong  and  deep  Ume 
became,  in  nine  hours,  low  and  feeble,  and  continued  in  this  comiition 
for  a  month ;  in  addition,  he  complained  of  a  numbness  and  tingling 
of  his  legs. 

451.  Lethal  dose.^ — Though  a  dose  of  60  grains  (3.88  gm.)  is  known 
fco  have  caused  the  death  of  a  boy  sixteen  years  of  age,  yet  the  usiul 
fatal  dose  for  an  adult  is  generally  admittad  to  be  fonr  times  lhi» 
amount;  and  this  opinion  is  supported  by  atatistica  of  morttlit^. 
Recovery  has  occurred  after  a  dose  of  2  ounces  (about  6.T  gm.)." 

The  smallest  quantity  which  has  proved  fatal  is  recorded  by  Dr. 
Barker  (as  above  mentioned),  in  which  case  it  was  roughly  estinuU^ 
that  about  a  dram  (.4  gm.)  was  eaten  "as  a  dry  solid"  by  a  boy 
of  sixteen  years,  who  was  found  an  hour  afterwards  in  an  insensible, 
pulseless  condition  with  the  jaws  spasmodically  closed.  He  had  voin 
ited  some  bloody  mucus;  bis  tongue  and  lipa,  though  not  injured  bj 
the  local  contact  of  the  acid,  were  unusually  pale.  He  died  within 
nine  hours  from  the  time  of  taking  the  poison. 

Generally  speaking,  it  is  very  difficult  to  obtain  a  definite  kmnil- 
edge  of  how  much  has  been  taken,  since  this  substance  i) 
usually,  as  before  remarked,  mistaken  for  Epsom  aalts  or  wm- 
mon  salt,  and,  not  being  as  agreeable  to  the  taste  as  either  of  lie* 
salts,  the  whole  quantity  taken  out  is  not  generally  swalioW. 
but    thrown    away.     So,    again,  the  concentration  of    the   solution 
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of  die  poison  may  increase  the  danger  from  the  initial  symp- 
toms; and,  in  the  ease  of  a  diluted  solution,  medical  skill  may 
combat  the  more  tardy  appearance  of  the  general  constitutional 
symptoms,  and  thus  avert  a  fatal  catastrophe  from  a  comparatively 
large  dose.  It,  however,  by  no  means  follows  that  a  smaller  quantity 
might  not  be  attended  with  a  fatal  result,  since  aunie  persona  appear 
to  have  teen  far  more  seriously  affected  than  others  by  equal  amounts 
of  this  poison.  This  is  proved  by  the  above  case  of  a  lad,  sixteen 
years  of  age,  who  ate  60  gr.  (3.4  gm. )  of  dry  oxalic  acid,  and  died  in 
nine  hours.  The  only  manner  in  which  the  quantity  capable  of  de- 
stroying life  can  be  approximately  ascertained  is  by  reference  to 
such  cases  as  have  proved  fatal,  in  the  absence  of  medical  assist- 
ance. The  binoxalale  of  potassium,  salt  of  sorrel,  or  essential  salt 
of  lemons,  produces  the  same  symptoms  as  oxalic  acid,  and  destroys 
life  aa  readily.  An  instance  is  reported  by  Cbevallier,  in  which 
death  took  place  in  ten  minutes.'*  In  another  case,  a  third  dose  of 
11/2  drams  (5.83  gm.)  proved  fatal  in  an  hour." 

452.  Dnration  of  aymptODU. — The  shortest  period  recorded"  of 
death  from  this  poison  is  reported  by  Ogilvie;  the  immediate  cause 
was  due  to  a  hemorrhage  of  the  stomach,  and  death  was  without  pain, 
in  three  minutes.  In  acute  poisoning,  death  usually  occurs  from  the 
local  action  on  the  mucous  membrane  within  twenty-four  hours;  in 
subacute  poisoning  within  three  to  five  days;  and  in  chronic  poison- 
ing within  a  month. 

453.  Treatment. — As  in  the  treatment  of  poisons,  the  local  action 
of  which  is  corrosive,  the  use  of  the  stomach  pump  is  unadviaable,  oo 
account  of  injury  to  the  tissues  of  the  primte  vise.  By  referring  to 
the  caae  of  Dr.  Didama,  recited  above,  it  will  be  observed  that  the 
correct  treatment  for  the  immediate  corrosive  action  would  be  the 
administration  of  prepared  chalk  and  an  unirritating  emetic.  It 
should  be  remembered  that  the  fixed  alkalies  (sodiimi  and  potassium) 
form,  with  oxalic  acid,  an  oxalate  which  is  soluble,  while  magnesium 
oxalate  and  calciimi  oxalate  are  insoluble.  The  two  former  soluble 
salts  are  poisonous.  Calcined  magnesia  or  its  carbonate  should  be 
pref'trred,  or  even  the  wall  plaster  o£  a  room. 

454.  Post-mortem  appearances. — It  is  stated  that  death  may  ensue 
from  oxalic  acid,  and  yet  no  traces  of  its  action  on  the  alimentary 
canai  be  observable  on  section ;  this  occurred  in  a  case  whore  an 
ounce  had  been  taken,'^  and  a  similar  caae  has  been  seen  by  the 
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writer.     This  is  certainly  not  the  ordinary  result.     According  to  Dt, 
Geogbegan,  who  examined  the  stomachs  of  three  persons  potsoned 
with  thia  acid,  the  mucous  membrane  of  the  stomach  was  eoftened. 
with  various  shades  of  brown  discoloration,  and  erosion  or  gelatiiuu- 
tion ;  there  was  a  brownish-black,  ramiJorm  vascularity  of  the  sub- 
mucous tissue,  and  the  contents  of  the  stomach  were  of  the  color  of 
coffee  grounds,  owing  to  the  action  of  the  acid  upon  the  mucus,  ud 
coloring  matter  of  the  blood.     In  Dr.  Jackson's  case,  Bmall  ulcen- 
tions  and  thickening  of  the  mucous  membrane  were  observed,  together 
with  permanent  redness.    Hence,  the  action  of  the  acid  may  be  chiedj 
expended  upon  the  mucous  coat  of  the  stomach,  no  actual  oorrouon 
being  observed.     In  an  instance  reported  by  Mr,  Letheby,  the  coals  of 
the  stomach  were  so  softened  that  it  could  scarcely  be  handled  with- 
out lacerating  it,  and  in  another,  referred  to  by  Dr.  Christiaon,  it  ii 
said  that  this  organ  was  perforated.'"     In  some  of  these  cases,  how- 
ever, it  is  evident  that  the  condition  spoken  of  may  have  rexilted 
from  the  long  contact  of  the  acid  with  the  coats  of  the  stomach  after 
death,  since  even  so  feeble  an  acid  as  that  naturally  contained  in  the 
stomach  is  capable  of  producing  similar  results.     It  is  certainly  nol 
the  ordinary  effect  of  oxalic  acid.     The  oesophagus  is  also,  in  muij 
cases,  found  altered,  having  a  scalded  or  boiled  appearance.     It  it 
pale,  brittle,  corrugated,  and  abraded  in  some  places. 

Fifty  years  ago,  a  case  was  reported  by  Dr.  A.  Wood,  in  whid 
the  stomach  presented  a  large,  irregular  aperture.  As  sufficient  de- 
tails of  the  section  are  not  given,  and  the  viscera  do  not  appear  to  hite 
been  examined  tv  situ,  it  is  possible  that  this  hole  may  have  bocn 
artificially  produced.  The  autopsy  was  made  thirty-five  hours  after 
death.'" 

Schmans  and  Ewing  present,  in  their  work  on  pathology  to  whicb 
we  have  previotisly  referred,  the  following  post-mortem  appearancn 
in  acute  poisoning  by  oxalic  acid:  "Oxalic  acid  and  its  pota^imD 
salt  produce  white  or  grayish  eschars,  which  may  be  yellow  frxnn 
imbibition  of  hematin,  or  brown  or  yellow  from  bile.  The  gastne 
mucosa  19  not  corroded,  but  transparent,  edematous,  hyperemic,  or 
bleeding;  its  contents  are  brownish.  White,  opaque  deposits  on  tbf 
mucosa  of  the  stomach  and  intestines  are  due  to  amorphous  or  ciT*- 
talline  oxalate  of  lime,  and  this  is  found  also  in  the  renal  tubes.  Pofl- 
mortem  perforation  may  occur.     The  vessels  contain  black  thrombi" 
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Kiissner  and  Kobert  fouud^'  that,  in  animals  who  died  after  the 

ibacule  eymptoms  appeared,  the  kidneys  were  pale  from  a  dimin- 
ished amount  of  blood;  and  that  a  peculiar  stripe  was  marked,  con- 
forming to  the  canaliculi  in  the  cortical  snhstaoce,  which  endured  for 
several  weeks.  This  showed,  under  tlie  microscopical  inspection^  that 
it  had  been  caused  by  the  deposit  of  crystals  of  oxalate  of  lime ;  this 
w«s  confirmed  by  chemical  tests,  which  proved  the  presence  of  a  large 
amount  of  oxalates.  Oxalic  acid  would  not  be  likely  to  remain  in 
the  tissues  free,  because  the  presence  of  lime  in  these  tissues  would 
.form  a  base  of  oxalate  of  lime. 

I  Kobert  and  Kiissner^'  report  that  the  urine  contains,  during  life,  a 
strong  reducing  agent  of  unknown  nature,  calcic  oxalate  crystals  in 
abucdanoe,  and  usually  albumin  and  renal  tube  castfi. 

There  is  also  a  certain  condition  of  the  system  called  oxaluria, 
Trhieh   is  associated   witli  certain  diseases  attended   with   impaired 

idatioQ,  in  which  traces  of  calcic  oxalate  may  he  recovered  from  the 
rtue;  but  the  insignificant  amount,  as  compared  with  that  in  which 

poisonous  dose  of  oxalic  acid  has  been  taken,  would  settle  any  doubt, 
Buch   existed.     This   doubt,   however,   shows  tJie   importance  of 
ing  an  estimate  of  the  amount  of  oxalic  acid  which  should  be  at- 
tributed to  a  case  of  poisoning. 

A  case  of  suspected  poisoning  by  this  acid  was  reported'*  in  detail 
Dr.  J.  C.  White,  of  Boston,  to  the  Society  of  Medical  Sciences. 

,e  poat-mortcm  appearances  were  as  follows:     Twenty-four  hours 

ter  death  the  stomach,  intestines,  spleen,  kidneys,  liver,  and  part 
the  pancreas  were  removed  from  the  body  and  brought  to  Dr. 
ite  for  examination,  and  forty-eight  hours  after  death  examina- 
tion of  lie  viscera  showed  their  condition  as  follows : 

The  stomach,  which,  with  6  inches  of  cesophagus  attached,  was 
tied  at  both  extremities,  contained  10  or  12  ounces  of  grayish  fluid 
of  the  consistence  of  gruel,  with  an  acid  smell  and  reaction.  It  was 
marked  externally  by  dark  streaks,  corresponding  to  the  position  of 
the  blood  vessels,  and  by  lai^  stains  of  a  scorched  appearance  near  the 
(Beophogus.  Within,  its  lining  membrane,  for  an  inch  or  more  sur 
roDnding  the  cesophagea)  opening,  was  of  the  same  black  color  as  that 
tube,  and  the  blood  vessels,  in  the  deiwnding  portions  filled  with 
black  blood,  were  visible  through  it.     Elsewhere,  and  generally,  the 
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mucous  membrane  was  of  its  natural  color  or  paler  than  usual  The 
structure  of  the  mucous  membrane  and  other  tissues  was  UDcliKigwl. 
except  in  the  lower  portions,  where  it  was  soft  and  thin  l^probsbW  « 
cadaveric  change).  There  was  more  or  less  mucus  aUacbed  Ui  ib 
inner  surface. 

The  CESopliagus,  exteriorly,  had  a  uniform,  deep  slale  color.  Ib 
interior  surface  was  stained  a  deep  black,  the  same  color  penetrating 
in  parts  to  and  through  the  muscular  tissue.  The  lining  meiabnu 
was  not  materially  softened  nor  easily  separated  from  tiie  tissues  be- 
neath. 

In  the  intestinal  canal  there  was  nothing  unnatural  besides  the 
usual  cadaveric  softening  of  the  mucous  membrane,  and  the  reddeoed 
patches. 

All  the  other  organs  were  apparently  healthy,  the  blood  contained 
within  them  being  generally  bright  red,  or  vermilion. 

Christison  states  that,  after  concentrated  doses,  the  "stomaeh  ia 
found  to  contain  black  extravasated  blood,  exactly  like  blood  &cted 
upon  by  oxalic  acid  out  of  the  body." 

Medical  Examiner  Draper  returned  (Case  280,  1903)  to  lbs 
Massachusetts  secretary  of  state  tlie  following  notes  of  an  autopsy  ol 
a  death  from  poisoning  from  oxalic  acid:  Countenance  distrcned. 
Lividity  of  dependent  parts.  No  evidence  of  poisoning  about  lips  or 
tongue.  Heart  normal.  Lungs  injected.  Stomach  contained  6 
ounces  of  turbid  fluid.  Liver  and  kidneys  injected.  Spleen  mi 
pancreas  normal.  Brain  congested.  Note:  Chemist  found  oxalic 
acid. 

456.  Detection  and  tests. — Unless  antidotes  have  been  given,  iho 
stomach  contents  or  vomited  matters  will  have  a  very  strong  acid  »■ 
action.  If  antidotes  have  been  given,  the  reaction  may  be  neutnJ  or 
even  alkali na 

Oxalic  acid  may  be  found  in  two  conditions,  either  as  the  free 
acid,  or  as  a  salt  combined  with  calcium,  magnesium,  or  oi^uuc 
matter. 

If  oxalic  acid  or  oxalates  are  the  only  things  to  be  tested  for,  ^ 
following  is  the  best  method  of  separation: 

The  material,  if  strongly  acid,  ia  to  be  diluted  with  water  mi 
then  strongly  agitated,  so  that  all  the  oxalic  acid  will  be  in  aquecmi 
solution.  It  is  then  filtered,  the  residue  being  saved  for  the  examint- 
tion  for  insoluble  oxalates.  The  filtrate  is  then  evaporated  to  a  thin 
syrup,  and  then  a  large  excess  of  alcohol  added,  which  will  coagulate 
any  dissolved  proteid,  and  at  the  same  time  leave  the  oxalic  acid  b 
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>lution.  This  alcoholic  extract  is  then  filtered  (save  the  residue  for 
•otul>le  oxaJates),  and  the  filtrate  evaporated  on  the  water  bath  till 
all  the  alcohol  is  removed,  and  the  residue  taken  up  in  a  little  water. 
This  siilution  will  then  contain  any  free  oxalic  acid  that  may  have 
Hleeo  present  in  the  original  mixture.  The  residue  precipitated  by  the 
•loobol  (proteids,  etc.)  is  next  acidulated  with  hydrochloric  acid  and 
extracted  with  alcohol,  filtered,  the  filtrate  evaporated  and  taken  up 
with  water,  which  will  then  give  a  solution  of  oxalic  acid  that  may 
have  existed  as  a  soluble  oxalate,  originally.  The  first  residue  insolu- 
ble in  water  is  next  to  be  treated  with  enough  potassium  carb<inate  to 
Bvender  it  alkaline,  and  then  boiled  for  an  hour  or  two.  This  will 
^<iecompose  any  iu,solnble  oxalates  into  potassium  oxalate.  The  filtrate 
U  then  evaporated  to  a  small  volume,  and  made  acid  with  hydrochloric 
acid,  and  extracted  with  alcohol.  The  alcoholic  filtrate  is  evapo- 
rated, and  the  residue  taken  up  with  water,  when  any  oxalic  acid 
that  may  have  existed  as  an  insoluble  oxalate,  in  the  maLerial,  at  the 
bf^nning,  will  be  found  in  solution. 

I     Another  method  for  the  separation  of  oxalic  acid  from  organic  mix- 
tures may  be  employed  as  follows: 
Liquids  containing  organic  matter,  as  in  matters  vomited  or  in  the 
contents  of  the  stomach,  should,  if  very  acid,  be  diluted  with  water 
^if  necessary,  strained,  and  filtered;  the  filtrate  will  contain  all  of  the 
^oxalic  acid  which  existed  in  the  free  state  in  the  liquid.     This  oxalic 
acid  should  then  be  precipitated  by  a  solution  of  acetate  of  lead ;  the 
reaulting  oxalate  of  lead  collected  upon  a  filter  paper,  washed,  then 
Ended   in   water,   and   a   current  of  sulphureted   hydrogen   gas 
[passed  through  the  mixture  until  there  is  no  longer  any  oxalate  of  lead 
fnndecom posed.     The  fluid  will  then  contain  a  black  precipitate  of 
^vulpbid  of  lead,  and  oxalic  acid  and  sulphureted  hydrogen  in  solu- 
Ition ;  filter,  and  evaporate  upon  a  water  bath ;  when  a  residue  will  be 
left,  which  is  more  or  less  pure  oxalic  acid,  and  which  can  then  be 
examined  by  the  appropriate  tests.     If,  however,  antidotes  have  been 
administered,  such  as  chalk  or  magnesia,  the  su[ternatant  liquid,  after 
standing  some  time,  may,  if  not  acid,  be  thrown  away,  and  the  residue 
treated  with  dilute  hydrochloric  aeid,  which  will  dissolve  the  oxalate; 
6Iter,  wash,  and  treat  the  filtrate  with  a  solution  of  acetate  of  lead 
aa  above  described.    The  precipitate  will  then  contain  chlorid  of  lead 
mixed  with  the  oxalate,  but  this  will  not  interfere  with  the  isolation 
of  the  oxalic  acid  by  the  above  method,  since  the  subsequent  evapora- 
tion will  volatilize  the  hydrochloric  acid,  as  well  as  the  sulphureted 
,  hydrogen. 
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With  a  solution  of  oxalic  acid,  soluble  salts  of  calcium,  such  as  the 
acetate  or  chlorid,  yield  a  white  precipitate  of  calcium  oxaUte,  in- 
soluble in  ammonia  or  acetic  acid,  soluble  in  strong  hydrochloric  or 
nitric  acid.  If  the  precipitation  is  done  very  slowly,  it  will  often 
come  down  crystalline,  which  is  easily  recognizable. 

Oxalic  acid,  in  solution,  gives,  with  silver  nitrate  solution,  a  white 
precipitate  of  silver  oxalate,  soluble  in  ammonia  or  nitric  acid  (dif- 
ference from  hydrochloric  acid).  If  this  precipitate  is  collected  on 
a  filter,  washed,  dried,  and  heated  upon  platinum  fail,  it  oxplodea. 
I^ad  acetate  gives,  with  oxalic  acid,  a  white  precipitate  of  lead  oxal- 
ate, soluble  in  nitric  acid,  insoluble  in  acetic  acid.  Oxalic  acid  hesled 
on  platinum  foil  sublimes  completely.  Potassium  binoxalate  don 
not  sublime,  but  is  converted  into  potassium  carbouate,  alkaline  to 
moist  red  litmus  paper,  and  effervesces  with  a  drop  of  hydrochloric 
acid. 

VII.    PiCKJG   ACID. 

456.  Properties.— Picric  acid,  CoHj(NOj)aOH,  txinitrophenol,  b 
a  yellow,  crystalline  body,  slightly  soluble  in  water,  freely  soluble  b 
alcohol.     It  possesses  strong  coloring  properties. 

467.  Occurrence. — The  use  of  picric  acid  in  the  arts  as  a  dye,  also 
in  the  manufacture  of  lyddite,  emmensite,  and  melenite,  also  for  oJor 
ing  foods  and  beer,  has  caused  accidental  poisoning;  one  case,  when 
it  was  used  to  produce  suicide,  is  recorded^*  by  Karplus.  The  woA- 
men  employed  in  factories  have  absorbed  this  poison  through  the  skin. 
The  local  action  is  irritant  both  to  the  cutaneous  and  the  muoow 
surface, 

458.  Symptoms  of  poisoning. — Its  internal  ingestion  is  followed  by 
pain  in  the  abdominal  region,  vomiting,  and  diarrhea;  the  nrine 
shows  a  yellow  color,  which,  on  exposure  to  the  air,  becomes  a  reddish- 
brown.  There  may  he  suppression  of  urine,  or  difficult  mictnritioii 
with  pain.  The  yellow  color  may  appear  in  the  vomited  matters  and 
in  the  fecal  discharges ;  the  skin,  and  the  raucous  covering  of  the  eve. 
may  also  be  stained  yeUow.  An  itching  eruption  occurs,  sometimes, 
on  the  hands  of  those  who  work  with  it  in  factories.  The  absorptioo 
of  this  poison  is  accompanied  with  prostration,  stupor,  and  sometJme* 
causes  convulsions  and  collapse.  The  elimination  of  the  poison  with 
the  urine  is  slow,  and  the  yellow  stain  of  the  skin  may  persist  for  e'- 
er a!  days. 


-ZeilBchr.  f.  Klin.    Med.    1893,    VoL 
XXII.  p.  210. 
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459.  Snbacnte  and  ohronic  pouonins. — This  is  principally  observed 
among  factory  hands,  and  the  syraptoms  are  irritation  of  the  mucous 
surface  of  mouth,  noae,  stomach,  and  the  intestinal  tract.  An  appli- 
cation of  picric  acid  to  the  vagina  has  turned  its  mucous  membrane 
ydlow,  and  tbe  effects  of  its  absorption  have  been  shown  by  a  conse- 
quent attack  of  gastrointestinal  disturbance,  red  urine,  Bomnolence, 
and  diatreas  in  the  stomach.*' 

460.  Action. — Like  many  other  inorganic  poisons, — especially  of 
the  nitro  com bi nation s,^picrie  acid  has  the  effect,  after  absorption, 
of  combining  with  the  hemoglobin  of  the  blood  corpuscles,  and  of 
displacing  the  weaker  combination  in  them  of  oxyhemoglobin,  thua 
preventing  tbe  normal  metabolism  of  the  tissues.  This  combination 
is  known  as  methcmoglobiu,  uud  can  be  recognized  by  its  peculiar 
absorption  band  in  the  spectrum. 

461.  Treatment. — Removal  to  a  pure,  warm  air,  cleaning  the  skin 
of  ajiy  stain  of  the  acid,  emptying  the  contents  of  the  stomach,  and, 
to  combat  the  failing  strength  of  the  circulation,  the  administration 
of  such  medicines  as  will  stimulate  the  heart's  action;  but  alcoholic 
stimulation  is  contra  indicated. 

462.  Detection  and  test*. — Thoroughly  extract  the  material  with 
strong  alcohol.  Evaporate  off  the  alcohol,  adding  water,  if  necessary, 
to  a  syrupy  consistency;  and,  after  making  acid  with  sulphuric  acid, 
extract  with  ether,  using,  if  necessary,  successive  portions  of  the  lat- 
ter, and  acidifying  each  time.  Unite  the  ethereal  extracts,  add  a  lit- 
tle water,  and  evaporate  all  the  ether.  With  this  aqueous  solution 
tbe  following  tests  may  be  made : — 

A  woolen  thread  immersed  in  a  solution  of  picric  acid  (colored 
yellow),  rinsed  lightly  in  water,  and  the  color  extracted  with  am- 
monia, is  colored  red  by  solution  of  KCN.  Cotton  thread  is  not 
stained  the  preliminary  yellow.  An  alkaline  solution  of  a  picrate,  on 
warming  with  concentrated  solution  of  KCN,  forms  potassium  iso- 
purpurate  which  imparts  a  red  color  to  the  liquid.  Qlucose  and  an 
Hslkali  also  impart  a  red  color." 
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VIII.  Taetabic  acid. 


465.  Li  general. — One  case  in  which   this  anhatance  incontestably 

proved  poisonous  ia  related  in  the  Lancet,  January  2,  1845.     A  man 

[took,  by  mistake  for  Epsom  salts,  an  ounce  of  tartaric  acid  dissolved 

■OwroTi  Jour,  dc  Tberap.  1880,  Vol.       "Zeitwhr.  f.  anal.  Chan.  IV.  186. 
fTIL  p.  132. 


I  *m 


ORGANIC  POISONS. 


M 


in  ^  pint  of  warm  water.  He  immediately  excl&imed  that  be  wu 
[loisoued,  and  complained  of  a  violent,  burning  pain  in  his  tiirost  ind 
ittonjach.  Obstinate  vomiting  continued  for  nine  days,  when  he  dieiL 
Nearlj  the  whole  of  the  alimentary  canal  was  found  highly  iaflanie^ 
Tartaric  acid  was  detected  in  the  drega  of  the  cup,  and  the  dmggiit 
admitted  that  he  had  made  a  mistake.  Another  case  is  reported  by 
Devergie,  but  the  actniracy  of  his  opinion  and  analysis  ij  coafeXtti 
by  Orfila."  ChristisoQ  mentions  an  inatance  in  which  6  dnuaa  of 
tartaric  acid  were  taken  in  t^ventJ■-fou^  hours,  without  the  least  in- 
convenience, and  both  he  and  Coindet  administered  it  to  cats  widioat 
observing  any  injurious  effect.  An  instance  is  on  record  in  which  die 
bitartrate  of  potassium  proved  fatal  by  excessive  purging,  bal  the 
quantity  swallowed,  or  rather  eaten,  ia  said  to  have  been  more  ihau  ■ 
quarter  of  a  pound.'* 

464.  Symptoms  of  Poisoning. — The  sjrmptoms  of  poisoning  by  lhi» 
irritaut  seem  to  result  in  consequence  of  the  severity  of  vomiting  auJ 
diarrhea  induced  by  the  local  action  upon  the  digestive  tract,  ralber 
than  from  any  specific  mode  of  action  of  tlie  agent.  It  would  ^m 
aa  if  this  article  belonged  to  the  class  of  subslauces,  mentioned  id  out 
first  chapter  as  producing  serious  symptoms  from  excessive  or  »b- 
Donnal  doses,  wliicli  are  not  with  ordinary  use  classified  as  poiMtu 

In  Mr.  Blyth's  table  (p.  15)  there  is  recorded  but  one  case  of  poi- 
soning by  tartaric  acid  during  the  ten  years  in  England  and  WsIh, 
and  DO  deaths  were  returned  by  the  medical  examiners  of  Ua^s*- 
chusette. 

Dr.  Luff  notee  that  this  substance  isnot  regarded  commonly  asapoi- 
Bon;  yet  he  mentions  that  the  above- recorded  case  was  the  subject  of 
a  trial  before  the  Queen's  Court  for  munslaughter.'*'  Trevjthick  I^ 
cords"  a  fatal  case  of  poisoning,  which  is  mentioned  by  Luff  aa  hir- 
ing been  self- administered  by  a  woman  aged  sixty-seven.  The  womu 
confessed  to  having  taken  a  dose  of  about  3  ounces  in  very  strong 
Bolution.  The  ingestion  was  followed  by  severe  pains  in  the  belly, 
vomiting,  and  diarrhea.  Feverish  symptoms  set  in  (100"  F.),  ami. 
on  the  fourth  day,  delirium  occurred  with  a  failing  pulse,  wbidi 
condition  persisted  until  her  death.  The  diarrhea,  which  had  bwD 
cheeked  by  opium  and  bismuth,  recommenced  the  day  before  her 
death, 

465.  Post-mortem  appearances. — These  appear  as  an  acute,  inflam- 


■  Se*  Ann.  dUygiene  1852.  Vol.  T.  pp.        »"■  Reg.   v.   Watkloa,   0.   C.   C.  IMS 
IW).  3S2.  and  Vnl.  II.  p.  .12(1.  (Tiwd  by  Luff,  op.  cit  VoL  L  p.  I7T.1 

"lAnid,  Med.  GftwU.',  1837-38  I.  177.       "Brit.  Med.  Jour.   1993. 
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matory  condition  of  the  whole  digeatife  tract,  or,  rather,  of  the 
mucous  membrane  whicli  lines  the  gullet,  the  stomach,  and  the  intes- 
tinal canal;  this  ie  particularly  emphasized  in  the  transverse  and  the 
descending  portion  of  the  colon.  There  may  also  be  seen  a  few  shal- 
low erosions  in  the  lining  membrane  of  the  gullet,  and  spots  of  hemor- 
rhages in  the  submucous  tissue  of  the  stomach. 

486.  Detection. — The  chemical  detection  of  tartaric  acid  is  very 
difficult,  because  it  forms  so  large  a  constituent  of  ordinary  food  and 
of  cooking  salts  (cream  of  tartar) ;  therefore,  in  any  case  of  poisoning 
by  tartaric  acid,  it  is  necessary  to  isolate  a  large  quantity  from  the 
stomach.  Since  tartaric  acid  is  decomposed  before  being  absorbed 
into  the  blood,  it  is,  of  course,  useless  to  search  for  it  in  the  blood  or 
solid  viscera.  To  isolate  it,  the  contents  of  the  stomach  are  diluted 
with  distilled  water  if  necessary,  filtered,  and  the  filtrate  divided  into 
two  equal  parts;  one  portion  is  exactly  neutralized  with  potassium 
hydrate  or  carbonate,  then  added  to  the  other  portion,  the  mixture 
shaken  actively  and  allowed  to  stand  for  some  time,  when  nearly  all 
of  the  tartaric  acid  will  be  precipitated  in  the  form  of  crystalline 
cream  of  tartar  (acid  tartrate  of  potassium). 

IX.  Ethti  aloohoi- 

467.  Occnrrence.— Ethyl  alcohol,  CHaCHjOH,  spiritue  vini,  is 
made  from  saccharine  liquids  by  the  growth  of  various  varieties  of 
Saccharomyces  or  yeast  plants.  In  this  fermentation  94  to  96  per 
cent  of  the  sugar  employed  is  converted  into  alcohol,  the  remaining 
6  to  4  per  cent  being  transformed  into  other  products  such  as  "fusel 
oil."  siiccinic  acid,  glycerin,  etc. 

The  various  alcoholic  beverages  vary  widely  in  the  percentage  of 
alcohol  tliey  contain.  Those  obtained  by  fermentation  of  malt  li- 
quors, such  as  beer,  ale,  porter,  stout,  contain  from  1  to  9  per  cent. 
Those  obtained  by  fermentation  of  grape  juice,  such  as  light  wines, 
roiitain  less  than  12  per  cent;  and  heavy  wines,  port,  sherry,  Mn- 
deria.  Marsala,  contain  from  16  to  25  per  cent  Those  obtained 
by  distillation,  called  "spirits,"  such  as  brandy,  whisky,  rum,  and 
gin,  contain  from  40  fc  60  per  cent.  Fortified  wines  are,  as  a  rule, 
heavy  wines  which  have  been  "fortified"  by  the  direct  addition  of 
alcohol.  "Fusel  oil"  is  a  mixture  of  various  higher  alcohols  thf 
chief  of  which  is  primary  amy]  alcohol,  or  isobutyl-carbinol. 

468.  Propertiei. — Pure  ethyl  alcohol,  absolute  alcohol,  is  a  color- 
less, mobile,  volatile  liquid,  with   a  characteristic  odor  and   burning 
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taste  (sp.  gr.  0.8095  at  0°C.,  0.7939  at  IS^O. ;  b.  p.  78.4").  Solidi- 
fies at  130. 5°C.  It  bums  witb  a  nouluminotis  flame.  It  u  h^ro- 
scopic,  and  is  miscible  with  water  in  all  proportions,  ^ving  out  heat, 
and  contracting  in  rolume.     It  is  neutxal  to  litznus  paper. 

469.  Foisonoas  nature  of  alcohoL — The  pernicious  effects  upon  iIh 
system,  of  the  abuse  of  alcoholic  liquors,  are  too  well  known  to  aa'd 
any  mention  here.  We  propose,  therefore,  to  refer  only  to  their  im- 
mediate poisonous  action,  when  taken  in  large  quantity  into  the 
stomach. 

Death,  from  this  rapid  saturation  of  the  system  with  alcohol,  is 
by  no  means  rare.  Or61a  mentions  an  instance  in  which  a  man  died 
immediately  from  the  effects  of  a  large  dose  of  brandy.**  Dr 
Bosch  relates  tbrce  cases  in  which  adults  died  from  the  imme'li&lc 
effects  of  excessive  drinking,  in  a  few  hours.''  Taylor  saya  that  t 
man  died  in  half  an  hour  after  swallowing  a  bottle  of  gin  for  a  wager 
Roscb  also  relates  the  cases  of  two  children  in  which  quite  a  smtll 
quantity  proved  fatal.  The  one  was  a  boy  aged  two  years,  wto 
drank  some  brandy  and  soon  after  became  comatose,  bad  coovuluons, 
and  died  in  a  few  hours.  The  other  was  a  little  girl  of  four  yean, 
to  whom  her  uncle  had  given  about  two  tablespoon fuls  of  sptnU 
The  child  soon  sank  down  insensible,  was  seized  with  convulsiMu, 
and,  in  spite  of  all  remedies  that  were  used,  died  within  twenty-fonr 
hours.  In  another  case,  the  same  quantity  of  brandy  was  ^ven  ta  • 
child  six  months  old  to  keep  it  quiet  during  the  night  In  teat  tliu 
a  minute  it  was  attacked  with  convulsions ;  its  face  was  purple,  ito 
eyes  staring,  the  pupils  dilated  and  insensible,  the  mouth  open,  ih^ 
head  extremely  hot,  while  the  rest  of  the  body  was  cool,  the  birnli- 
ing  stertorous,  and  the  pulse  hardly  perceptible.  It  had  also  bloodj 
evacuations.     It  died,  in  a  state  of  coma,  in  nine  hours," 

In  general,  the  state  of  stupor  is  preceded  by  a  short  period  ' 
great  excitement;  hut  in  some  eases  this  preliminary  stage  is  eiil"-" 
very  short  or  entirely  absent  The  difference  probably  depeniii 
upon  the  strength  and  quantity  of  the  spirit,  and  the  age  of  llf 
person. 

Mention  should  he  made  here  of  the  foolish  and  criminal  heu 
that  have  caused  sudden  and  frightful  deaths  from  drinking  a  Ui^f 
quantity  of  some  alcoholic  beverage.  This  has  been  observed,  n"' 
only  among  those  who  have,  by  long  experience,  acquired  a  oerujn 
immuni^     from     the    use     of    excessive     doses    of     alcohol    boi 


( 
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"Henke'B  Zeitsohrift,   1850.  4  H. 
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amoDg  persons  little  used  to  alcoholic  excesses,  and  who  have 
)wed  themselves  to  drink  a  quart  of  alcohol,  hardly  stopping  a 
aoment  to  take  breath.     These  unfortunates  fall,  as  if  struck  tlown, 
uto  a  profound  coma,  accompanied  hy  little  con\nilsive  muscular 
Respiration,  at  first  stertorous,  becomes  more  and  more 
Scult,  and  a  bloody  froth  appears  on  their  lips.     Involuntary  evac- 
ttions  occur,  and  they  die,  sometimes  in  an  hour  or  a  half  hour, 
ad  sometimes  as  soon  as  fifteen  minutes  after  the  fatal  drink. 
Since  the  former  edition  of  this  work  the  following  additional 
of  acute  alcoholic  poisoning  have  been  returned  by  the  medical 
liners  of  Massachusetts. 
18S5.  Half-witted  laboring  man,  induced  by  bystanders  to  drink 
large  quantity  of  whisky,  was  found  dead  twelve  hours  later. 
1890.   Medical  Examiner  Brown   (case  18)   found  a  man  insen- 
loble,  who  died  in  less  than  twelve  hours  after  drinking  alcoholic 
]iior. 

1893.   (Case  128)  Medical  Examiner  Draper.     Woman  drank  a 
dipperful  of  raw  brandy  and  died  thirteen  and  a  half  hours  later. 
1895.   (Case   1)   Medical  Examiner  Carletoo.     Child  six  years 
Id  found  duad  beside  intoxicated  mother.     Second  cose,  Medicai 
liner  Adams  (case  18).     Alcohol  poisoning  in  child  two  yeara 


1896.   (Case  178)  Medical  Examiner  Harris.     Child  twenty-six 

onths  old. 

18fl8.     Pint  of  whisky  drank,  on  a  wager,  by  a  man  who  died  in 

minutes  after  drinking. 
1900.  (Case  138)  Medical  Examiner  Draper.  Child  eight 
lontha  old  drank  enough  whisky  to  kill  him  by  convulaiona  and 
>ma,  in  twelve  hours. 
1902.  (Case  18)  Medical  Examiner  Brown.  Boy  of  fifteen 
alcoholic  liquor  from  a  wagon,  found  insensible,  and  died  in 
than  twelve  hours  after  drinking. 
470.  Symptoms  of  poisoning  in  general. — The  general  characteris- 
ica  of  the  comatose  stage  in  the  adult  are  the  following:  The  face 
lay  be  either  pallid  or  flushed;  the  pupil  at  first  contracted,  and 
afterwards  dilated  and  insensible  to  light;  respiration  slow  and 
sometimes  stertorous;  the  pulse  quick  and  jerking;  and  the  limbs 
cool  and  relaxed.  In  general,  the  appearance  ia  very  much  the 
same  as  in  poisoning  by  opium,  or  as  in  the  apoplectic  condition.  In 
the  absence  of  any  knowledge  of  the  mode  of  accession  of  the  symp- 
toms, the  diagnosis  of  the  case  will  often  be  incomplete.  The  odor 
B  Vou  II.  Med.  Jim.— SB. 
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of  alcohol  in  the  breath  is,  of  course,  an  uncertain  sign,  since  ardent 
spirits  may  have  been  swallowed,  without  being  the  cause  of  the 
symptoms.  The  ability  to  arouse  the  patient  temporarily  is  also 
no  means  of  distinction,  as  this  may  be  possible  in  the  stupor  from 
intoxication,  and  opium  poisoning. 

In  fact,  should  the  individual  die,  the  physician  will  often  be  left  in 
doubt  as  to  the  cause  of  the  symptoms  until  some  evident  explanation 
for  tbem  is  found  in  the  post-mortem  examination.  Even  then  nothing 
may  be  found  to  throw  light  upon  the  case,  since  a  person  presenting 
the  above  symptoms  may  have  died  of  concussion  of  the  brain,  which 
leaves  no  ascertainable  morbid  change.  If  the  symptoms  have  been 
due  to  opium  or  other  narcotics,  these  may  not  be  discovered,  and,  as 
will  presently  be  seen,  the  evidences  of  death  from  alcohol  may  also 
be  deceptive.  It  will  only  be  from  a  careful  analysis  of  the  history 
of  the  case,  and  comparison  of  it  with  the  post-mortem  signs,  and  by 
isolating  a  considerable  amount  of  alcohol  from  the  tissues  and  vis- 
cera, that  the  physician  can  hope  to  come  to  a  probable  conclusion. 

We  quota  ^m  Kobert  the  following  description  of  alcoholic  in- 
toxication, or  acute  poisoning:  "Ijosa  of  control  of  the  motor  nerves 
of  locomotion ;  staggering  gait  or  inability  to  walk ;  absence  of  sen- 
sation; reddening  of  the  face;  stertorous  breathing;  vomiting;  in- 
voluntary stoolri ;  pulse  hardly  noticeable ;  sticky  skin,  cyanotic ; 
temperature  and  blood  pressure  greatly  reduced  (Katzen jammer)." 

471.  Paper  on  acnte  alcohoUc  poisonii^  read  before  Uasiaohasetts 
Medioo-Le^  Society. — The  following  extract,  in  fact  the  whole 
paper  on  acute  alcohol  poisoning,  was  read  before  the  Massachusetts 
Medico-Tjegal  Society  at  its  meeting  in  June,  1880;''  and,  since  it 
covers  the  groimd  so  completely,  from  a  medico-legal  point  of  view, 
no  apology  is  required  for  its  introduction  here. 

I.  Acute  Alcoholic  Poisoning. 

"The  pathological  anatomist  meets  with  two  classes  of  cases  of  al- 
cohol poisoning,  the  acute  and  the  chronic.  The  former  is  not  un- 
frequently  the  immediate  cause  of  death,  the  latter  rarely  so.  That 
fatal  cases  from  acute  poisoning  are  not  so  rare  as  might  be  sup- 
posed is  shown  by  the  fact,  mentioned  by  Taylor,  that  in  four  years 
(1863-1867)  thirty-five  deaths  from  this  souroe  occurred  in  Eng- 
land and  Wales  alone.'* 

■Medioo-Lml  Kelatloiu   (rf  Alooltot-       *'H.  C.  Wood,  TbenpmtioB,   Materia, 
iun,  iU  Pathotoeieftl  Aapecta,  by  O.  K.  Mediea,  and  Toadaolog^, 
Sabine,  M.  D.,  Med.  Bxainiiin'  lor  Nor- 
folk Go. 
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"In  dcBfiribing  the  postmortem  appearances  it  will  be  necessary 
to  describe  those  belonging  to  the  two  classes  separately.  The  stiito- 
inentfi  of  different  observers  vary  greatly  in  regard  to  these  appear- 
ances, and  in  many  respecta  are  entirely  contradictory.  This  is  dne, 
CO  doubt,  to  the  want  of  making  a  proper  distinction  between  the 
acute  and  the  chronic  forms,  many  symptoms  thus  being  considered 
as  due  to  acute  poisoning  which  are  in  reiility  met  with  in  chronic 
cases  only. 

""Within  a  short  time  the  effects  of  the  different  kinds  of  alcohol, 
in  poisonous  doses  upon  dogs,  have  been  thoroughly  investigated  by 
Dujardin-Beaumetz  and  Audige.  These  investigations  were  car- 
ried on  by  means  of  more  than  two  hundred  and  fifty  experiments 
upon  as  many  differeut  animals,  anti  the  general  conclusions  drawn 
from  them  were  as  follows: — 

"  'In  animals  wliich  suocurab  to  acute  alcoholic  poisoning,  anatom- 
ical lesions  are  constantly  found,  which  vary  in  intensity  with  the 
strength  of  the  alcohol.  These  lesions  occur  especially  in  (1)  the 
digestive  organs;  (2)  the  circulatory  and  respiratory  organs;  (3) 
the  nervous  system;  and  (4)  the  kidneys. 

"  '(1)  Lesions  of  the  digestive  organs. — In  regard  to  the  stomach 
the  changes  are  less  marked  when  the  alcohol  has  been  administered 
siibcutaneously,  and  then  only  a  slight  redness  towards  the  pyloric 
extremity  is  perceptible;  but  when  the  alcohol  is  administered  by 
the  (esophagus,  the  lesion  is  more  marked,  and,  in  certain  cases,  the 
mucous  membrane  is  more  or  leas  softened.  The  effects  depend  on 
the  strength  of  the  alcohol,  being  much  more  marked  when  the  alco- 
hol is  concentrated,  and  therefore  more  caustic. 

"  'The  alteration  in  the  small  intestine  is  more  constant  and  more 
marked  when  the  alcohol  has  been  administered  hypoderniically. 
It  exists  more  especially  in  the  upper  part  of  the  intestine;  but  when 
death  is  protracted,  it  occurs  throughout  its  whole  length.  The  in- 
testinal mucous  membrane  is  tlien  softened,  its  surface  of  a  dark 
red  color,  and  it  presents,  in  the  majority  of  cases,  more  or  less 
abundant  hemorrhages.  These  appearances  may  be  accounted  for 
by  the  elimination  of  the  alcohol  by  the  intestinal  glands. 

"  *In  the  large  intestine  a  hemorrhagic  appearance  is  met  with, — 
especially  towards  its  inferior  extremity  and  on  the  longitudinal 
bands. 

"  'The  liver  is  the  gland  most  seriously  affected  in  acute  alcoholic 
poisoning;  this  organ,  always  very  quickly  congested,  is  soft 
throughout  and  friable;  it  can  be  torn  between  the  fingers,  and  the 
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hepatic  cells  may  be  destroyed  in  a  great  measure.  The  spleen  it 
also  engorged  with  blood,  and  its  tissue  softened.  Finallif,  in  i 
certain  number  of  cases,  the  head  of  the  pancreas  is  found  to  ahtre 
in  the  congestion  presented  by  the  duodenum. 

"'(2)  Lesions  of  the  circulatory  and  respiratory  organs. — ^In 
acut«  alcoholic  poisoning,  the  blood  la  essentially  altered;  it  ii 
blackish,  and  forms  more  or  less  abundant  clots  in  the  heart  IV 
pulmonary  lesions  are  characterized  by  a  distention  of  the  vascalir 
system.  This  congestion  is  frequently  more  marked  when  the  alco- 
hol haa  been  introduced  by  the  stomach,  and  in  these  cases  there  ire 
ecchymoses  at  the  base  of  the  lungs. 

"  '(3)  Lesions  of  the  nervous  system. — Lesions  of  the  cerebro- 
spinal ajcis  are  characterized  by  considerable  venous  congestioD  of 
the  meninges.  In  the  brain,  the  veins  and  sinuses  are  engor^ 
with  blood,  and  the  gray  matt«r  is  also  somewhat  congested.  Tb«» 
cerebral  lesions  are  more  pronounced  the  longer  the  comatose  period 
continues. 

"'(4)  Lesions  of  the  kidneys. — These  lesions  are  but  aligbllT 
marked  when  caused  by  fermented  alcohol,  but,  when  due  to  (bbm- 
thylic  or  caprylic  alcohol,  are  more  pronounced.  But  it  is,  above 
all,  in  acute  glycerin  poisoning  that  they  attain  their  greatest  in- 
tensity; there  exists  then,  not  only  a  congestion  of  the  organs,  bnl 
a  certain  quantity  of  blood  is  found  in  the  bladder.' 

"Lallemand,  Perrin,  and  Duroy  (Alcohol  et  des  Anesthesiqnei) 
state  that  'marked  anatomical  changes  are  found  in  animals  whick 
have  died  from  the  administration  of  alcohoL  The  mucous  inan- 
brane  of  the  stomach  and  of  the  upper  part  of  the  small  intestine  it 
inflamed,  sometimes  quite  violently.  The  liver  is  much  congesttd. 
The  hings  show  no  signs  of  asphyxia  or  even  real  congestion.  Tfw 
right  side  of  the  heart  and  the  large  veins  are  filled  with  very  liquid, 
dark  blood.  The  meninges  are  engorged  with  blood.  The  aloohol 
is  diffused  through  all  the  tissues  and  secretions;  but  the  bnjn, 
cord,  and  liver  contain  a  much  larger  proportion  than  any  of  ttie 
other  tissues.' 

"So  much  for  poisoning  in  the  lower  animals. 

II.  Alcohol  Poisoning  in  Man. 


"On  inspection,  the  dependent  portions  of  the  body  are  fonnd  dis- 
colored by  hypostatic  congestion.  It  has  been  claimed  by  snme  ihtl 
decomposition  sets  in  very  slowly,  but  this  is  denied  by  others. 
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"  'The  general  appearances  resemble  more  or  leas  closely  those 
asphyxia ;  the  right  side  of  the  heart,  the  pulmonary  arteries,  and 
le  systemic  veins  being  loaded  with  blood,  while  the  left  cavities 
d  the  arterial  system  are  comparatively  empty,  the  blood  which 
ty  do  contain  being  dark,"  The  ainuses  and  the  whole  venoua  sys- 
of  the  brain  are  turgid  with  dark  blood. '^' 

The  blood  is  very  fluid  or  imperfectly  coagulated,  and  of  a  dark 
lor." 

"The   mucous   membrane   of  the   stomach  is   usually  found   very 

och  injected,  as  indicated  by  either  a  bright**  or  deep  red*"  color, 

ivered  with  coagulated  mucus  (albumin),'"  and  sometimes  ecchy- 

The  congestion  usually  extends  both  into  the  oesophagus 

id  into  the  small  intestine." 

"The  action  of  strong  alcoholic  liquid  on  the  mucous  membrane 
the  stomach  so  closely  resembles  the  effects  produced  by  arsenic 
d  other  irritants,  as  easily  to  give  rise  to  the  suspicion  of  mineral 
tant  poisoning.** 

'The  amount  of  alteration  in  the  gastric  mucous  membrane  will 
ry,  of  course,  with  the  quantity  of  alcohol  taken,  its  degree  of  con- 
lotration,  and  the  amount  of  food,  etc,  in  the  stomach. 
**A  very  few  cases  have  been  reported  in  which  the  mucous  coat 
been  found  in  a  sloughing  condition.     According  to  Eaer,  fre- 
jtly  no  lesions  are  perceptible.     In  such  cases  the  fluid  has  been 
n  very  much  diluted. 
"Alcohol  is  found  to  be  present  in  the  contents  of  the  stomach,  in 
iable  quantity,  or  entirely  absent**  from  the  same,  according  to 
quantity  ingested,  the  rapidity  of  absorption,  and  the  time  which 
elapsed   between  the   last  potations  and   the  death   of  the   iudi- 
dual- 

"The  length  of  time  that  portions  of  it  may  remain  in  the  stom- 
ach is  consequently  very  uncertain.  Taylor  mentions  a  case  in 
which  a  pint  of  spirita  was  taken,  and  a  fatal  effect  produced  in 
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eight  houra ;  but  no  traces  of  it  eonld  be  detected  in  the  ilomtdi. 
That  it  may  entirely  disappear  from  the  stomach,  long  before  itii 
eliminated  from  the  other  organs,  la  proved  by  a  number  of  cues  of 
more  or  leaa  chronic  poisoning  related  by  Magnan.  In  one  of  iheje, 
three  days  and  six  hours  had  been  passed  without  excess  ia  driak; 
the  liver  and  brain  contained  alcohol,  but  none  was  found  in  ihe 
blood  or  other  organs.  In  another  patient  who  bad  died  fiflj  bonis 
after  his  last  potation,  alcohol  was  found  in  the  liver,  brain,  ud 
blood,  in  very  appreciable  quantity;  the  Inng  also  contained  tracei. 

"When  present,  as  it  probably  almost  always  is,**  at  tie  time  of 
death,  in  eases  of  acute  poisoning,  the  contents  of  the  stomach  will. 
of  course,  possess  the  odor  of  the  liquor  ingested,  unless  masked  br 
some  other  substance  present. 

"The  mucous  membrane  of  the  respiratory  tract  exhibits  a  widely 
spread  and  intense  injection  of  the  blood  vessels  ;*■  the  bronchi  ai* 
filled  with  frothy  mucus  ;*'  more  or  leas  hyperemia  of  the  longs  tuj 
always  be  expected  ;*^  they  are  very  oftea  found  in  a  state  vi 
edema;  still  more  frequently  hypostases  and  hepatization  an  dis- 
covered in  their  posterior  and  inferior  portions.** 

"The  liver,  kidneys,  and  spleen  are  usually  found  loaded  with 
venous  blood."" 

"The  presence  of  alcohol  may  be  detected  in  the  liver  even  after 
it  has  entirely  disappeared  from  the  stomach  and  all  the  other 
organs,  with  the  exception  of  the  brain;  for  it  is  these  two  o^anf 
which  show  the  greatest  affinity  for  it."' 

"Nearly  all  authorities  state  that  the  veins  of  the  cerebniin  iml 
cerebellum,  together  with  their  membranes,  are  engorged  wilb 
blood."'  According  to  Birch-Hirsehfeld,  however,  the  subebuioe  of 
the  brain  itself  is  frequently  found  anemic  and  edematous. 

"According  to  some,  an  effusion  of  serum"*  ia  frequently  found 
within  the  ventricles  or  beneath  the  arachnoid,  and,  acrordiiig  to 
many  others,  an  effusion  of  blood**  ia  very  apt  to  take  place, — apt 
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ially  in  the  latter  locality.  It  is  probably  somewhat  doubtful  how 
frequently  these  effusions  take  place  in  the  most  acute  cases.  The 
statement  that  hemorrhagic  apoplexy  occurs  quite  constantly  seems 
to  be  founded  on  a  very  limited  number  of  cases. 

'Through  the  kiudness  of  Dr.  Harris  and  Dr.  Amory,  of  thia  so- 
ciety, I  have  been  enabled  to  obtain  the  autojisy  records  of  two  cases 
_of  umlfnibted  acute  alcohol  poisoning,  which  fell  into  their  hands 
[for  examination ;  and  Dr.  Wood,  of  the  Medical  School,  has  kindly 
'furnished  me  with  an  account  of  the  result  of  the  choniical  analydes 

iin  tlie  same  cases.  Dr.  Draper  has  also  published  an  account  of  the 
uciiniiniition  of  a  more  or  less  chronic  case,  in  the  Transactions  of 
Ihis  society.  Vol.  I,,  No.  1. 
[  "Dr.  Harris's  case. — Two  women  of  bad  character  were  induced 
la  the  evening  by  sailors  to  go  on  board  a  vessel  lying  at  one  of  the 
wlianps,  whore  they  drank  a  large  quantity  of  Spanish  rum,  known 
aguardiente.  At  two  in  the  morning  one  of  the  women  was 
found  dead. 

"Autopsy    fourteen   hours    after    death.     Rigor    mortis   marked. 
ividity  of  dependent  portions  of  the  body.     An  abrasion  of  the 
lUcouB  membrane  in  the  lower  part  of  the  vagina,  li^  inches,  was 
Jiscovered.     No  marks  of  violence. 
"Section. — The  lungs  were  bound  to  chest  walls — especially  pos- 
riorly — by   not   very    firm    adhesions.     The    heart    presented    no 
unusual  appearances  except  that  the  muscle  was  a  little  lighter 
pd  than   usual.     The  abdomen   contained  about  one  ounce  of 
dark-colored    fluid.     The   lungs   were   slightly   congested,    and    the 
bronchi  contained  a  little  frothy  mucus. 
^B     "The  kidneys  were  firm,  quite  dark  in  color,  with  the  pyramids 
^Pvery  strongly  marked.     The  internal  surface  of  the  stomach  was  in- 
tensely congested,  the  contents  (about  two  ounces)  smelling  strongly 
of  mm.     The  brain  was  of  normal  consistence,  the  vessels  of  the  pia 
mater  not  overloaded;  the  puncta  cruenta  were,  however,  strongly 
marked.     The  uterus  contained  free,  dark  blood,  and  in  the  right 
ovary  was   a  corpus   Inteum    of  menstruation.     The    intestines  ami 
bladder  presented  nothing  unusual.     The  spleen  presented  appear- 
aitce.s  of  old  inflammation.     The  liver,  brain,  stomach  and  contents, 
were  reiierved  for  chemical  analysis;  the  kidneys,  part  of  heart,  and 
I     utenis,  for  microscopical  e-\amination. 

^H  "Dr.  Wood  isolated  from  the  contents  of  the  stomach  lA  c.  c.  of 
^fUoohol,  0.825  specific  gravity,  which  contains  89  per  cent  of  absn- 
^h^  alcohol,  and  from  a  half  of  the  brain  2  c.c.  of  alcohol  of  the 
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same  strength.  This  corresponds  to  four  cc.  in  tlie  whole  br^ni 
aud  since  89  per  cent  is  about  double  the  strength  of  ordinary  spirit- 
uous liquors,  the  amount  found  in  tho  brain  cuiTOjpoudti  to  ibojl 
eight  cc  of  ordinary  liquor. 

"Dr.  Amorj's  case. — A  man  about  forty-two  years  old  left  home 
in  the  company  of  a  friend.  Two  hours  later,  after  visiting  a  nnin- 
ber  of  places  where  liquor  was  sold,  and  drinking  freely,  be  vu 
brought  home  in  a  comatose  condition,  and  died  shortly  after. 

"Autopsy  seven  hours  after  death.  Body  well  developed.  Face 
livid.  A  superficial  cut  just  beneath  left  orbital  ridge,  from  which 
a  small  quantity  of  blood  was  slowly  oozing.  Thick  layer  of  fit 
under  the  skin.  The  deceased  wore  a  truss  for  doable  inguinil 
hernia.  Left  inguinal  canal  open,  the  right  closed.  Diaphragm, 
on  the  right  side  opposite  the  fourth  rib,  and  opposite  the  fifth  oo 
the  left  Pigmentary  deposits  in  both  lungs.  Old  pleuritic  sdhe- 
sions  on  posterior  surface  of  right  lung,  chiefly  confined  to  the  loirer 
lobe.  Pericardium  contained  about  a  half  ounce  of  senim.  Left 
ventricle  contracted,  right  flaccid.  Mitral  valve  admitted  two  fin- 
gers with  difficulty,  tricuspid  three  readily.  No  clota  in  heart  or 
large  vessels.  The  posterior  portion  of  the  lower  lobe  of  right  lung 
engorged  with  blood,  but  pressure  caused  crepitation,  A  small  cyit 
about  the  size  of  a  pea  on  the  periphery  of  right  kidney.  The  O- 
ternal  surface  of  stomach  considerably  congested,  the  internal  in- 
tensely reddened,  showing  the  action  of  some  irritant  substanet 
The  rugEB  quite  prominent.  The  contents  consisted  of  fragments  of 
meat,  potatoes,  and  carrots,  and  about  1^  pints  (by  estimate)  of 
fluid  smelling  of  alcohol.  No  clot  found  in  any  part  of  body  or  blood 
vessels.     Vessels  of  pia  mater  moderately  filled  with  blood. 

"Dr.  Wood  isolated  from  the  contents  of  the  stomach  33^  cc.  of 
89  per  cent  alcohol,  and  about  ^  cc.  of  the  same  strength  from  one 
half  of  the  brain. 

"The  medical  examiner  meets  with  another  class  of  cases  mud 
more  frequently  than  with  the  preceding.  These  are  cases  in  which 
the  snbjeets  have  been  addicted  for  a  long  time,  during  life,  to  »1(»- 
holic  excess,  and  have  died  during  a  debauch,  the  immediate  c»o« 
of  death  being  either  some  exposure  to  cold,  some  chronic  diaeue 
caused  by  the  long-continued  use  of  alcohol,  or  the  continued  dose  of 
alcohol  in  a  system  already  very  much  weakened  hj  its  exoeesivi 
use. 

"In  these  cases  one  is  apt  to  meet  with  certain  appearances  whidi 
belong   to  cases   of  acute    poisoning,  if  alcohol    has    been    receoilj 
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tokea,  such  as  redness  of  the  gastric  mucous  membrane,  fluidity  of 
the  blood,  etc,  and  either  few  or  many  of  the  signs  of  chronic  poi- 
soning may  also  be  present,  but  no  one  of  them  is  constant  or  putliog- 
nomonic." 

478.  Symptoms  of  chronic  poisonini;. — Catarrhal  formation  of  the 
mucous  membrane  of  tlie  mouth  and  primse  viie;  fatty  degeneration 
of  the  liver,  the  liver  first  enlarged,  then  cirrhotic;  blood  vessels 
fatty  and  atheromatous;  kidneys  degenerated;  decrease  of  visual 
faculties  and  of  intelligence;  muscular  tremblings;  boils  on  the 
skin;  dclirum  tremens,  and  collapse  (Quortal-saufen). 

In  both  forms  of  acute  and  chronic  alcoholic  poisoning,  and  owing 
to  a  degenerated  condition  of  the  kidneys,  the  patient  may  have  a 
sudden  or  slowly  approaching  case  of  pneumonia,  from  which  he 
may  die.  Acute  insanity,  active  or  melancholic,  may  develop  in  a 
course  of  acute  intoxication.  The  former  condition  may  induce 
homicidal  lendendea,  the  latter  suicidal. 

The  symptoms  of  chronic  alcoholism  are  more  for  the  medical 
practitioner  than  for  the  toxicologtst ;  but  inasmuch  as  the  post- 
mortem appearances  may  enshroud  a  doubtful  ease  of  suspected  poi- 
soning, it  would  seem  advisable  to  present  a  careful  resume  of  the 
results  of  recent  study,  which  is  offered  in  the  paper,  herewith  pub- 
lished by  permission  of  its  author,  G.  K.  Sabine,  M.  D.,  medical  ex- 
aminer for  Norfolk  county,  Massachusetts,  upon — 

"THE  MEDICO-LEGAL  RELATIONS  OF  CHRONIC  ALCOHOLISM,  AND  ITS 
PATHOLOGICAL  ASPECTS." 

"Although  the  acute  form  of  alcoholic  poisoning  is  not  unfre- 
quently  the  immediate  cau.'^e  of  death,  and  the  chronic  alone  rarely 
so,  the  two  are  so  often  combined  that  the  signs  of  the  latter  should 
be  familiar  to  the  medical  examiner. 

"Of  all  the  various  conditions  that  are  attributed  to  the  habitual 
use  of  alcohol,  but  very  few,  if  any,  are  path(^nomonie.  The  state- 
ments of  different  observers  vary  greatly  in  regard  to  the  post-mor- 
tem appearances  of  the  chronic,  as  well  as  of  the  acute  form,  and 
the  question  to  what  degree  certain  diseases  may  be  attributed  to 
this  form  of  poisoning  remains  an  open  one.  In  fact,  almost  every 
known  chronic  affection  has  been  attributed  some  time  or  other  to 
the  intemperate  use  of  alcohol.     It  is  probably  the  fact  that  the  re- 

■  TmnsBctiong  of  the    Mubs.    Medioo- 
L^:al  Society,  Vol.  I.  No.  6.  1882. 
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mote  ie  frequently  looted  upon  aa  the  immediate  canse.  Thit  the 
habitual  and  long-conldiiued  use  of  alcohol  so  alters  the  tissa^  lad 
impairs  their  functions  that  they  are  more  prone  to  become  dieessd, 
there  can  be  no  doubt 

'Terhaps  there  is  no  question  which  the  medical  examiner  is 
more  frequently  called  upon  to  decide  than  whether  or  not  he  hu 
to  deal  with  a  subject  who  has  been  an  habitual  drunkard, 

"Although  no  single  pathological  condition  is  sufficient  to  deiw 
mine  this  positively,  yet  there  are  certain  ones  which  point  strongly 
in  this  direction,  and  the  same  inference  can  be  drawn  from  oibarj, 
taken  collectively,  which  are  almost  equally  conclusive. 

"Among  the  various  pathological  oonditions  resulting  bm 
chronic  alcoholism  are  the  following: — 

"Changes  in  the  skin."" — In  the  earlier  stages  of  thia  affection  the 
akin  ia  remarkably  smooth  and  soft,  owing  to  an  increase  in  the  fitlr 
tissue.  According  to  Frerichs,"  the  secretion  contains  a  Ur^r 
amount  of  oil  than  normal,  a  condition  similar  to  that  which  existi 
when  cod-liver  oil  is  taken  in  large  doses  for  some  length  of  tioe. 
Later  on  the  skin  becomes  dry,  and  on  the  extremities  hard  ud 
inelastic 

"Acne  rosacea,  consiating  of  an  Inflammation  and  even  sappon- 
tion  of  the  sebaceous  glands,  is  among  the  characteristic  syinptona 
of  the  intemperate  use  of  alcohol.  The  nose  and  face  are  its  ivfft- 
ite  seat.  Besides  the  nodules,  the  skin  ia  reddened,  owing  to  tbf 
dilated  capillaries  and  consequent  blood  ata&is,  and  is  als)  infil- 
trated to  a  greater  or  less  degree. 

"The  blood.— The  most  striking  change  In  the  blood  is  an  in- 
crease in  the  watery  elements  and  diminution  in  the  fibrin.  Itooa- 
tains  much  serum,  forms  no  coagula,  or  only  very  small  ones,  ud  » 
of  a  very  dark  color;  hence  the  term  "venous  plethora,"  used  by 
some  of  the  older  authors.  The  dark  color  is  explained  by  an  in- 
crease in  the  hydrogen  and  carbon  (Steinheim) ;  or  by  a  dfatmcuon 
of  the  red  blood  corpuscles  (C.  H.  Schtilz),  so  that  less  orrgen  if 
taken  up  and  less  carbonic  acid  is  given  off.  Another  peciiliatil; 
presented  by  the  blood  is  the  increase  of  fat  contained  in  it  It  la* 
been  stated  that  not  unfreqnently  the  serum  of  blood,  drawn  from* 
person  suffering  from  delirium  tremens,  is  more  or  less  opaqnetf 
even  milky  (Morgagiii,  Nassc),  this  appearance  being  due  loaoai- 
cessive  amount  of  fat. 
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'Tatty  tissue. — There  18  b  marked  increase  in  the  anbcutaneotia 

fat,  in  the  fat  between  the  muscles,  about  the  different  organs,  es- 

[Ually   the   heart,   kidneys,    intestine,    in    the   greater   and    lessor 

meiita,  in  the  mesentery,  etc.     In  the  later  stages  of  alcoholism, 

when  the  digestion   becomes  impaired  and   the   blood  deteriorated, 

this    accuDiulation    of   fat    disappears.     According   to   Kokitansky, 

_lbere  ia  an  increase  of  fat  in  the  marrow  of  the  bones,  the  bony  tis- 

e,  at  the  same  time,  being  atrophied. 

"In  the  earlier  alagea  of  the  affection  the  increaee  of  fat  is  due  to 

Ian  infiltration  rather  than  to  a  degeneration.     The  fatty  liver,  fur 
instance,  is  of  essentially  a  different  nature  at  this  time  from  that 
met  with  later  on  in  the  disease. 
I     "The  stomach  and  intestine. — A  chronic  catarrhal  condition  of 
lite    stomach  is  quite   constant,  and    appears   early  in   the    disease. 
This  is  indicated  by  abundant,  soft,  gray  mucus,  projections  of  the 
^mucous  membrane,  and  by  the  slaty  color  that  occurs, — especially 
ear  the  pylorus.     Another  form  is  very  apt  to  be  met  with,  which 
characterized  by  circumscribed  hypertrophies  of  the  whole  mu- 
us  membrane  {gastritis  prolifera),  and  produces  little  warty  pro- 
ieetioQS  (gastritis  verrucosa) ;  later,  larger  polypoid  growths  result 
■(^(wirifia  polyposa)." 

'Owing  to  the  disturbance  of  circulation  which  takes  place  later 
Otlier  organs,  the  return  of  blood  from  the  stomach  is  interfered 
vitb,  so  that  a  varicose  condition  of  some  of  the  veins  is  produced. 
"The  hypertrophy  ia  very  apt  to  be  accompanied  by  dilatation  of 
,e  glands,  due  to  compression  at  their  outlet,  so  that  small  cysts, 
hich  are  filled  with  a  clear  fluid  and  project  from  the  surface,  re- 
sult.   According  to  Kleba,'"  an  inflammation  of  the  submucous  tissue 
may  be  produced  by  the  excessive  use  of  alcohol,  and  this  go  on  to 
suppuration,  or  it  may  result  in  the  formation  of  large  masses  of 
-ooimective  tissue,  without  destruction  of  the  mucous  membrane.     In 
is  manner  it  occurs  at  the  pyloric  extremity,  producing  stenosis,*" 
"Tlie  continued   irritation  of  the  diseased  mucous  membrane  is 
uclive  of  a  variety  of  ulcerations,  from  the  small,  hemorrhagic 
on,  characterized  by  a  sujwrlicial  loss  of  substance,  to  the  so- 
iled round  or  perforating  ulcer." 
"According  to  Erbstein,"  after  administering  large  quantities  of 
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dilute  alcoliol  to  dogs  for  three  or  four  da^s,  the  peptic  ftud  ordinin 
gland  cells  of  the  stomach  are  found  cloud^y  and  granular.  The  hi' 
men  of  the  pyloric  glands  h  plugged  by  a  finely  granular,  yellimah, 
or  yellowish -brown  maaa.  In  extreme  cases,  fat  drops  appear  in  the 
altered  cells.  In  moat  cases,  chronic  alcoholism  produces  no  BULrked 
effect  on  the  intestine,  although,  in  many,  a  chronic  cstarrt  ezudi 

"The  liver, — The  liver  is  the  first  and  the  most  severely  sSedfd 
by  the  abuse  of  alcohol,  of  all  organs  in  the  body.  The  alcohol,  beirg 
taken  up  by  the  portal  system,  is  carried  directly  to  this  organ,  inii 
there,  by  its  irritating  effect,  produces  various  disorders  acrording 
to  the  individual's  condition,  and  more  especiaUj  the  charactn  of 
the  alcohol.  The  more  concentrated  the  alcohol,  the  sooner  and  ihi' 
more  severely  is  the  liver  affected.""  Beer  and  wine  seldom  affirt 
the  liver,  and  are  almost  never  productive  of  severe  forma  of  dcgener 
ation.'*  The  moat  frequent  affections  of  the  liver  produced  lir 
chronic  alcoholism  are  simple  fatty  infiltration;^'  inflammation ')( 
the  parenchyma,  and  fatty  degeneration  of  the  same;""  and,  lastlj, 
inflammation  and  hyperplasia  of  the  interstitial  connective  ti«ne. 

"Among  the  causes  of  fatty  liver,  the  abuse  of  alcohol  is  one  of 
the  most  prominent.  According  to  Frericha  it  ranks  only  seccrnl. 
chronic  disease  of  the  lungs  standing  at  the  head  of  the  list  Ht 
says:  'Of  thirteen  individuals  who  died  of  deliriiim  tremens,  in  sii 
the  liver  was  very  fatty ;  in  three  the  organ  contained  little  fat,  und 
in  two  none  at  all;  lastly,  two  died  of  cirrhoaia  of  the  liver."  It  i( 
probable,  but  not  absolutely  certain,  that  the  alcohol  acts  by  retard- 
ing the  metamorphosis  of  tissue,"  and  the  blood,  being  overcha^ 
with  fat,  deposits  it  in  this  organ."^ 

"In  higher  grades  the  liver  is  enlarged,  but  usually  appears  Hit- 
tened,  the  edges  are  generally  thickened  and  rounded  off.  The  pen- 
toneal  covering  of  the  liver  is  transparent,  smooth,  and  shining.  Afr 
cording  to  the  grade  of  fatty  infiltration,  the  surface  of  the  liver  ii 
yellowish-red  or  distinctly  yellow.  The  consistence  of  the  organ  a 
diminished;  it  feels  doughy,  and  pita  on  pressure  with  the  finger. 
On  incision  we  meet  little  resistance;  a  coating  of  fat  remains  on 
the  warm  knife  blade.     The  cells  in  the  periphery  of  the  acini  firet 


**  Frerii^hii.    A    Clinicnl    TrentiHe    on    b.  382;  Orth,  Dingnonis  in  Patholofial 
DiEieflBPs  of  the  Liver,    Vol.    II.    p.    33,    Anatomy,   p.   318;   Nietneyer,  Tsillngt 
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^become  infiltratod,  and  later  on  those  nearer  the  center,"  The  quan- 
|i^  of  blood  in  the  capillaries  ia  diminished  in  proportion  to  the 
fimount  of  iafiltration.^"  On  microscopic  examination,  according  to 
the  grade  of  the  disease,  the  enlarged  or  usuall;  rounded  liver  cells 
appear  filled  with  fine  fat  globules,  or  those  have  united  to  form  sin- 
gle, larger  drops,  or,  lastly,  individual  liver  cells  are  entirely  or  most- 
ly filled  by  one  large  drop  of  fat:" 
H  "Fatty  or  granular  degeneration  of  the  liver  is  attributed  to  the 
abuse  of  alcohol  by  Baer,  who  quotes  Klebs  in  so  doing.  The  reason 
why  the  latter  assigns  this  as  a  cause  is  perhaps  owing  to  the  fact 
iBt  he  makes  a  somewhat  different  classification  of  the  diseases  of 
fthe  liver,  considering  certain  forms  as  degeneration,  which  are 
aked  upon  by  other  authorities  as  simply  infiltration.  According 
I  him,  the  direct  action  of  other  toxic  substances  upon  the  liver,  such 
hydrocyanic  acid,  carbonic  oxld,  phosphorus,  arsenic,  and  anti- 
aony,  produces  this  degeneration.  Among  the  organic  substances, 
[alcohol,  ether,  and  chloroform  hold  an  important  position. 

"Interstitial   hepatitis.     Cirrhosis  of  the  liver. — The  most  com- 
1011  cause  of  this  form  of  interstitial  hepatitis,  which  extends  uni- 
formly over  the  whole  organ,  ia  usually  considered  to  be  the  intom- 
erate  use  of  alcohol,  still  this  is  not  necessary ;  most  drunkards  do 
act  have  a  cirrhotic,  but  a  fatty,  liver,  and  many  persona  with  cir- 
rhosis are  not  in  the  habit  of  dram  drinking,"     Certainly,  cirrhosis 
[is  90  commonly  the  result  of  the  abuse  of  alcohol  that,  when  met  with, 
'the  cause  may  fairly  be  suspected.'*     Frerichs  speaks  of  it  as  'the 
chief  cause.' 
H      "Birch-Hi rschfeld   says  that  it  ia  doubtful   if  cirrbosis  is  ever 
^dne  to  any  other  cause.     The  volume  of  the  liver  is  increased  or  di- 
miDishcd  according  to  the  stage  of  the  process.     It  is  only  acciden- 
Btally  met  witli  in  the  early  stages.    The  principal  change  produced  in 
^"tilie  liver  consists  in  an  increase  of  the  interlobular  tissue,  and  the 
appearance  of  small,  grayish  masses  at  the  periphery  of  the  lobules. 
The  consistency  of  the  liver  is  increased.     The  cause  of  this  change 
^■consists  of  a  growth  of  granulation  tissue  from  GUason's  capsule, 
^Pfrom  which  small  projections  extend  into  the  actnL     In  the  later 
stages  of  chronic  interstitial  inflammation  the  liver  ia  more  or  less 
diminished  in  size,  in  rare  cases  fully  a  half;  its  surface  is  uneven 
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•nd  covered  with  ptomioeDoeB,  which  vary  from  a  milkt  gnio  is 
size  to  thit  of  a  pea,  ma4  are  osDall;  of  a  yellow,  icteric  ookn.  At 
the  ed^  of  the  lirer, — eepefaaUj  in  front  where  it  is  sharp,— slc^ 
DodnJes  are  frequently  found,  completely  i«>lated,  as  the  capsule  W 
longing  to  the  two  mrfacea  oomee  in  contact  here.  Dpon  acctJOD, 
a  similar  condition  of  things  ts  seen  in  the  interior  of  the  organ. 

"Organs  of  respiration. — Drunkards  are  very  eohject  to  eattnh 
of  the  Urynx,'*  which  is  often  accompanied  by  a  similar  condition 
of  (lie  phamyx.^'  This  catarrhal  inflammation  of  the  larynx  sot 
unfre^iiently  extends  into  the  bronchi, 

"A  very  important  question  is  whether  the  habitual  use  of  alcohol 
predisposes  to  dises^  of  the  lungs.  Vpon  this  point  authorities  differ 
so  widely  that  it  is  quite  impossible  to  draw  any  eunelusion. 

"The  heart — In  habitual  drunkards  the  heart  is  almost  alwaj* 
found  hypertrophied.  Tins  hypertrophy  may  be  brought  abonl  in 
various  ways.  As  is  well  known,  the  effect  of  alcohol  is  to  incrfi** 
the  frequency  and  force  of  the  pulse.  Whenever  a  muscle  is  c»lW 
upon  to  do  an  extra  amount  of  work,  the  effect  is  to  increase  the  UB 
of  that  muscle.  This  hypertrophy  of  the  ventricular  walls,  whidt 
is  simply  the  result  of  an  increased  amount  of  work,  is  also  prodnml 
by  various  obstructions  to  the  circulation  which  the  heart  has  to 
overcome.  Owing  to  the  deposit  of  fat  in  and  about  the  differcat 
organs,  to  the  fatty  infiltration  of  the  cardiac  muscle  itself,  the  iroil 
of  the  heart  ia  increased.  This  will  also  be  caused  by  the  disturb- 
ance of  the  pulmonary  circulation,  owing  to  bronchial  caUrrh,  em- 
physema, etc,  and  also  to  disturbance  of  the  portal  circulation  from 
fatty  liver,  cirrhosis,  etc.  Anolher  very  important  factor  in  the 
cause  of  hypertrophy  of  the  cardiac  muscle,  and  especially  of  the 
left  ventricle,  is,  according  to  some  authorities,  the  condition  of  die 
kidneys  frequently  mot  with  in  chronic  alcoholism.  Here  one  ma; 
find  fatty  degeneration  of  the  parenchyma,  accompanied  by  an  in- 
crease of  interstitial  connective  tissue,  which  has  become  more  cr 
less  shrunken.  According  to  Traube  this  contraction  cuts  off  a  larg* 
number  of  small  vessels,  and  results  in  an  increase  of  pressure  in  the 
aortic  system,  producing  dilatation  and  hypertrophy  of  the  left  ™a- 
tricle.  This  explanation  is  objected  to  by  others,  for  instance,  Bam- 
berger. Still  another  obstruction  to  the  circulation  is  owing  to  the 
lumen  of  the  vesaels  being  increased ;  for  when  this  occurs,  the  blow! 
Btream  is  rendered  slower,  and  has  to  be  overcome  by  incT«a«d 

"Biier.  Alcohol;   Ninnejer,  Text-book       " Nipmpyer,    Text-tHwilc    of    Prirtiesl 
ot  Praclieal  Medicine.  Medicine. 
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heart's  action.  Finally,  an  atheromatoua  condition  of  the  arteries 
is  to  be  mentioned,  as  tbie  causes  a  decided  obstruction. 

"In  the  later  stages  of  alcoholism  a  fatty  degeneration  of  the 
cardiac  muscle  occurs,  and,  in  the  very  last  stages,  owing  to  the  gen- 
eral inanition  at  that  time,  the  muscle  becomes  atrophied  and  dimin- 
ished in  weight  The  organ  ie  pale  and  flabby,  diminished  in  size  in 
all  directions. 

"The  vessels, — The  change  in  the  capillaries  consists  in  an  in- 
crease in  their  lunien,  that  of  the  smaller  and  larger  arteries  in  the 
so-called  atheromatous  degeneration.  The  dilatation  of  the  ?*iiiiill 
vessels,  and  passive  hyperemia  of  all  the  organs  have  been  explained 
on  the  ground  that  the  alcohol  baa  a  paralyzing  effect  upon  the  vasu- 
motor  system;  also  that  the  alcohol,  by  its  irritating  effect  upon  tht- 
walls  of  the  vessels,  causes  a  fatty  degeneration  of  the  same,  and,  as 
a  consequence,  a  loss  of  tonicity. 

"Aside  from  the  fatty  condition,  a  sclerosis  of  the  walls  takes  place, 
owing  to  hyperplasia;  this  may  result  in  the  so-called  ossification, 
an  infiltration  of  lime  salts  into  the  newly  formed  tisane.  As  a  re- 
sult of  these  conditions,  the  vessels  lose  their  elasticity,  become  hard 
and  stiff,  and  thus  are  more  resi.stant  to  the  flow  of  blood.  Thi,-; 
ehrrmic  inflamtuation  of  the  walls  of  the  vessels,  which  underlies  this 
process,  may  be  brought  about  by  the  continued  use  of  alcohol.  The 
irritation  which  alcohol  produces  in  all  tJie  tissues  may  be  sufficient 
to  produce  inflammation  of  the  walls  of  the  vessels.  A  still  more 
im|Kirtant  element  in  the  causation  is  the  constant  stretching  which 
the  walls  undergo,  and  which  predisposes  them  to  the  atheromatous 
change.  Traube  attrihutes  this  degeneration  in  alcoholism  to  this, 
and  also  to  the  diminishing  of  the  rapidity  of  the  blood  stream,  which 
occurs  at  the  same  time.  He  says:  'The  worst  of  the-se  cases  occur 
in  drunkards.  It  is  not  unlikely  that  the  increased  tension  of  the 
aortic  system  which  is  observed  in  drunkards,  not  only  while  they 
are  under  the  immediate  influence  of  liquor,  is  owing  to  a  contraction 
of  the  smaller  arteries,  which  results  in  an  increased  tension,  by  in- 
terfering with  the  flow  of  blood  from  the  aortic  system.  This  being 
the  case,  the  increased  tension  observed  in  the  larger  branches  would 
be  accompanied  by  a  slowing  of  the  blood  stream.'  The  primary  in- 
flammatory condition  may  also  be  brought  about  by  the  overdiaten- 
tion  of  the  smaller  vessels,  caused  by  the  increased  heart's  action. 
When  they  have  once  lost  their  tonicity  this  increased  action  ceases. 
It  is  a  well'Cstablished  fact  that,  as  the  quality  of  the  blood  becomes 
deteriorated,  a  condition  which  is  a  constant  aocompaniment  of  the 
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ge^ers!  ca..>hriia.  die  Er.maoo  of  the  t«Us  of  the  ▼eosela  U  i&terfend 
\s-:Ti.  i=.i  a  :a::7  ii.rce-::tT»uon  results. 

"Af-x-i:zs  of  t^e  -^risarr  oreans. — After  each  ingcstioii  of  ika- 
ho!,  tie  ;*'.•?*::■:::  of  irizie  is  increased,  as  a  larger  qoaatitf  of  wiUr 
ii  esv're'.tv:  -^-rJz.  it 

"Tre  ii>«^ifc$  of  vie  kidceT?  which  most  frequently  oocni  n 
lirar.iiT-i?,  i^i  cSTtvisllv  in  ibe  latter  stages  of  alcoholirai,  an  the 
r-&;«:^.'i 7=1^:-; '^  ii.i  u::er$utial  or  pvnular  nephritia.  This  Uttat 
i*  -iiviiei  :=:i?  rsro  nisre*.  iat  of  infiltration  of  eellnlar  elemeati, 
i=,i  i^i  I'ZxT  -:f  ci: :i^Kv'::ve-dsroe  formatiou.  At  first  the  inflammi- 
;j7T  rTToese  yr;>£-^«s  i^  icCT*  ^Tperemia,  with  mn  esadation  of  fluid 
i.-i  —'zi'^  ':i»i  ATTUites  init>  the  interstitial  oonnectire  ti«ne. 
Tr.:*  i-  tztt.  U  Tr>i-Ki-e  of  anemia,  impaired  nutrition  of  tbe  leail 
er:^-sl:-— .  ir.i  rri::^lir  cegei*raaon  of  the  same. 

"if  iU  rr.-of-s*  iii-i^oes  m  anc-tber  stage,  there  occtin  eitiier  t 
hfivrr'-ifii  :f  :o?  i^TcrsTitial  cv-naeeiiTe  tissue,  or,  vhat  is  mon 
fr«"f-:,  1  cTi^zli.z  y.zii-d:-^  widi  anophT.  The  eellnlar  element! 
>{rj;  ^L~i>::;  ibf  •z.ri-irj  rziizjes  become  oonTerted  into  manetof 
kVii'ivut^  t:»"i.  ■s'ii.-i.  stme  to  obrauct  the  ^omeroli  and  tutnlei 
F^f  i7.-:-:iiei  :".;•;•£  rress::;*  i^  the  aona  induces  hvpertropb j  of 
:rje  '.-:'-:  T-;r.:r;:Ii.  tr.£  al:^:=.ir  appesais  in  large  quandtr  in  4e 
■■-'.ri.  ■■■"r.::i  :5  "-r::>:i.i«i'£  iz.  ;-2*r.zrr.  and  of  low  specific  gnnt?' 
A,\-  T.v'i  :.■  i."-'.  i-"';-  t:::;:?.  ;i;  i':::*  of  aloc-hol  is  one  of  the  mart 
A- -■.-■. -T.  .'■iv.sM  :f  '.^  rrt^-^tj  tiiaeT.  Aopording  to  ChiiS^Boa, 
•.'■■n-:  '.:    -■:;■  ;t  f.ur  diiii  :f  ill  Mies  of  granular  atrophj  usin- 

~':c  r:r~.-->  s^y.;~ — Tht  a£ii,"C;c5  of  the  nerrons  system  !> 
>;-■.-*.;--.?  tr;  ';•  : ■  -"-:.■-: T:-zi  is;  i^Tona^t  Xo  organ,  willi  the 
■.■\,'.-.  :.;7.  ->■:'.  iv^  ,-f  -.iff  I.t^t,  #-:L5irs  »  m-nsTanily  and  from  sieli 
i.  ^,'-  ;:v  ,-:  ".;;..  -j  ij  -':■■:  rs-TTL.  zirT^yzs  fTsiem.  Maaj  altentoDJ 
:  ."  "  .-j  LT:  ^-■■■<r""V-''  ifr^T  Seaih  hv  a  change  in  the  ti^ 
?vj^  ::;-v  t->;-  '-tr: .■-..?  l'zx":'za.  kC  ^w  other  hand,  which  point 

;.•  i  ":.is-i.i-:.  :':  l'^:  :t.  :;«  .■^r;:c-.--*T::^  fyfTem  thai  cannot  be  it- 
:;■'.:;•.■:  V:;-  ■;-:■"  i-:'  rm  t^i  xz^j'-ir^-ei  stmt'nire  of  the  nerw 
i.-■.^  c!'-z'  •"-  ."^  r  T^■■:...?-s  -•:•;  :■:.>  -.'z-t'  :i>eir  anatomical,  bnt  ilsn 
:,■■:  -  -■.;■--  .-.'.".  ~.  :"  T^  ii-ill  "ri:  TT^ijicTTfc  for  zhc-  perfomisiM  f^ 
:_'i.' -  :  ■- .  ■■-.>.  V  jt  s:  r.4^'1  i.  ifriiEc-r  in  the  nutritive  pro 
.■%-svj  -.  -  ••  I-*  I  •..-■T-vi.-T'  .Tfv  i-smrViaaap  ia  iheir  funetiwtf,— 
--,■;-.■  ;~.     ; "  ■'■''  '-'  1.T7  .■■iT'sr  :-»  jf*  ;f  :i)f  hj>dT. 

.   :-;   ;       7:-;   -±'   t-.r.r;   .f  i.,:;:^?^.     ll  is  increased  in  W^ 
";»  ;i-.».T'.e..>..>  ti.::  s;.  ;:r.ts.f»  S,.-^  im  ox^ia-andihe  inner  table  beiu 


thickeoed.  The  cancellated  structura  la  more  dense,  owing  to  a  con- 
centric formation  of  bone  about  the  Haversian  canals.  Upon  the 
inner  surface,  the  channels  of  the  vessels  are  deeper  than  normal,  as 
well  as  the  depressions  for  the  Pacchionian  bodies. 

"There  is  an  increase  in  the  amount  of  blood  in  the  brain,  owiug 
to  the  abnormal  action  of  the  heart  and  fatty  or  atheromatous  de- 
generation of  the  walls  of  the  small  vessels,  or  diminished  nutrition 
of  the  same,  which  paralj'zcs  them  so  that  their  lumen  becomes  in- 
creased, and  hyperemia  results.  In  the  earlier  stages  of  alcoholism, 
where  alcoholic  excess  is  relatively  frequent,  this  hyperemia  is  more 
of  an  active  process,  which,  in  the  later  stages,  assumes  a  passive 
character,  when  obstruction  to  the  circulation  exists  in  other  organs, 
as  the  liver,  kidneys,  lungs,  etc, 

"Cerebral  apoplexy. — An  effusion  of  blood  into  the  brain  sub- 
stance frequently  occurs  in  drunkards.  All  conditions  brought  about 
by  the  intemperate  use  of  alcohol,  which  tend  to  produce  cerebral 
hyperemia,  favor,  in  a  marked  degree,  the  occurrence  of  either  large 
or  capillary  effusions. 

"Serous  apoplexy. — An  acute  or  chronic  serous  effusion  into  the 
cavity  of  the  skull,  into  the  brain  substance,  or  into  the  membranes 
of  tie  brain,  and  into  the  cavity  of  the  arachnoid,  may  result  from 
the  abuse  of  alcohoL  The  transudation  occurs  aa  a  complication  in 
other  cerebral  diseases,  and  in  those  troubles  which  tend  to  produce 
hyperemia  of  this  organ  by  mechanical  stasis,  as  in  diseases  of  the 
lungs  and  heart  It  may  also  result  from  a  very  watery  condition  of 
the  blood,  such  as  occurs  in  Bright's  disease.  In  alcoholism  the  blood 
is  poor  in  plastic  material,  and  as  a  consequence  the  transudation 
is  favored.  Either  an  acute  or  chronic  collection  of  fiuid  in  the  ven- 
tricles of  the  brain  is  not  an  infrequent  result  of  drunkenness.'^'' 

"Pachymeningitis  interna  chronica. — This  inflammation  of  the 
inner  surface  of  the  dura  mater  consists,  at  first,  of  a  very  slight 
layer  of  fibrin  on  the  surface  of  the  dura,  from  which  a  thin  layer 
of  connective  tissue  is  afterwards  developed,  which  adheres  to  the 
surface  of  the  membrane.  A  second  and  a  third  layer  of  inflamma- 
tory exudation  is  then  formed,  and  so  ou  until  there  are  many  layers. 
The  dura  mater  thus  becomes  materially  thickened.  Each  one  of 
these  layers  is  vascular  and  occasionally  one  of  these  vessels  rup- 
tures, resulting  in  a  hemorrhage  between  two  of  the  layers.     That 

"Hiisse.     KrankhL'itiiii     der     Nerven-    imd  Thcrap.  von   R.  Virehffw,  Bd.  4.  ■. 
■Jltem!!.     Handtiuch  dir    Sprc,    Pathol.    365. 
Vol.  II.  Mkd.  Job.— 30. 
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this  affection  is  more  liable  to  occur  in  the  intemperate,  there  can  be 
bat  little  doubt,  although  it  has  been  but  seldom  produced  in  the 
lower  animaJs,  even  after  long  and  continued  administration  of 
alcohol" 

473.  Aotion. — As  alcohol  has  the  property  of  absorbing  water  and 
coagulating  albumin,  its  local  action  upon  the  ekin  produces  inflam- 
mation; the  vapor  of  alcohol  on  the  skin,  protected  from  the  air,  will 
increase  this  inflammation ;  the  local  action  on  the  muoous  membrane 
is  likewise  irritating,  causing  nausea  and  vomiting.  When  absorbed 
into  the  general  system,  it  still  has  the  action  of  attracting  water 
from  the  tissues,  and  precipitating  proteids.  The  older  theory  of 
gtimnlation  of  the  nervous  centers  has  rather,  of  lata  years,  been 
SDperseded  by  the  theory  that  it^  action  upon  these  nervous  centers 
causes  a  diminution  or  inhibition  of  their  functions.  lis  elimination 
is  largely  performed  through  the  lungs,  and  a  small  portion  through 
the  kidneys,  whose  tissue  it  impairs;  consequently,  as  it  arrests 
metabolism  of  the  tissues  in  small  doses,  not  frequently  repeated,  it 
rather  tends  to  retard  tissue  waste,  and  hence  may  be  considered  as  a 
food  substitute,  but  not  a  food.  According  to  some  theories  of  the 
modem  chemists,  alcohol  is  supposed  to  split  up  in  the  body  into 
carbon  dioxid  and  water;  by  others,  to  form  a  combination  of  true 
alcoholates  of  the  chemical  constituents  of  the  brain,  as  in  the  forma- 
tion of  vegetable  colloidal  bodies  which  is  seen  in  some  fruits.  Al- 
cohol absorbed  into  tiie  blood  would  rapidly  pass  into  all  of  the  tis- 
sues of  the  body,  and  even  into  the  fetal  circulation;  in  some  in- 
stances it  even  passes  into  the  milk  of  a  nursing  mother.  Death 
usually  occurs  in  acute  poisoning  by  large  doses  of  alcohol,  from  a 
paralysis  of  the  nerve  centers  which  incite  respiration.  Chronic 
poisoning  from  alcohol  hardly  has  a  place  in  a  work  on  toxicology, 
but,  rather,  belongs  to  the  realm  of  a  treatise  on  the  diseases. 

474.  Lethal  dose.— -On  the  authority  of  Robert  2  to  6  ounces  (60  to 
180  gm.),  but  this  varies  according  to  the  constitutional  temperament 
of  various  persons,  and  age.     We  refer  to  eases  of  acute  poisoning, 

476.  PoBt-mortem  appearaaces.— In  a  case  reported  by  Medical  Ex- 
aminer Draper  (No.  135,  in  1893),  the  following  summary  of  an  au- 
topsy is  returned  by  him:  Heart  filled  with  dark,  fluid  blood;  mitral 
insufficiency;  otherwise  normal.  Lungs  congested  and  edematous. 
Tracheal  mucous  membrane  red;  no  ecchymosia  under  skin  of  neck. 
Spleen,  pancreas,  and  kidneys  injected.  Stomach  and  intestinal 
mucosa  injected.  Liver  fatty,  large,  yellow,  and  dense.  Brain  wet; 
lateral  ventricles  filled  with  clear  fluid.  Slight  odor  of  alcohol  in 
Cleans. 
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'li<rilic4il  Esaiuiner  Draper,  case  274,  1897.  Ante-mortem  symp- 
toms iif  11  cbild  five  and  a  half  years  old,  who  died  from  drinking  1 
EfC  (28.35  gm. )  of  raw  whisky:  Stupor,  coma,  cijnviilaion,  and 
ill  nine  and  a  half  hours  later.  Poat-mortera  appearunircs ;  Heart, 
nuiiiurons  snhpericsrdi&l  ecchymosea.  Blood  dark  and  Hiiid.  Old  pleu- 
ritic inlhosion.  Lungs  both  cougested;  signs  of  bronchitis.  Stomach 
empty,  pale,  normal.  Spleen,  pancreas,  and  intestines  normal.  Liver 
pale.  Kidneys  anemic.  Mesenteric  glands,  large  and  hard.  Bladder 
oonUiitird  nrine  which  gave  alcoholic  roaftion.     Brain  injected. 

476,  Teiti. — Alcohol  warmed  with  sulphuric  acid  and  a  little  po- 
tttBsium  bichromate  solution  gives  a  green  color  and  the  peculiar 
fruity  odor  of  ethyl  aldehyd.  Warmed  with  a  little  caustic  potash 
aud  a  hit  of  elementary  loJin,  alcohol  forms  iodoform,  which  can  be 
raoognized  by  its  odor,  and  by  the  hexagonal,  prismatic  crystals  seen 
under  a  microscope.  A  solution  of  molybdic  acid  in  concentrated 
HjSO^  ( 1 :10),  when  warmed  with  the  su3[>ected  liquid,  gives  a  blue 
eolor  in  the  presence  of  alcohol,  elJier,  or  aldchyds.  Shaken  with 
bansovl  chlorid  and  soda  solution  until  odor  of  benzoyl  ohlorid  dis- 
■ppesrs,  chararteristic  odor  of  ethyl  bonzoate  develops.  A  blue  color 
develops  on  adding  guaiac,  hydrocyanic  acid,  and  copper  sulphate. 
Upon  heating  ethyl  alcohol  with  a  solution  mercuric  nitrate,  the  mer- 
curic salt  is  reduced,  and  a  black  precipitate  results  on  adding  am- 
monia; methyl  alcohol  does  not  give  this  reaction.  U])ou  the  addi- 
tion of  concentrated  H^SO^  and  a  little  sodium  acetate,  odor  of  acetic 
ether  i*  observed. 

477.  Separation  from  oi^anic  mixtnrei. — All  solid  tissues  should  be 
finely  divided,  placed  in  a  retort,  and  distilled  over  a  water  bath. 
Fluid.i,  if  at  all  acid,  must  he  rendered  neutral  by  adding  a  sufBcient 
amount  of  sodium  carbonate,  then  makiug  slightly  acid  with  tartaric 
acid,  before  being  subjected  to  distillation.  The  fluid  which  distils 
over  will  c'intHin  the  alcwhol,  more  or  less  impure  and  dilute,  so  that 
it  should  be  mixe<l  with  solid  potassium  carbonate  and  distilled  again. 
This  second  distillate  will  usually  have  the  odor  of  alcohol  distinctly, 
and  the  amount  of  alcohol  which  it  contains  can  be  determined  by 
placing  it  in  a  graduated  vessel,  and  adding  to  it  as  much  solid  car- 
bonate of  potassium  as  it  will  take  up ;  the  alcohol  will  separate  from 
the  saturated  carbonate  of  potassium  solution,  and  form  a  separate 
layer  at  the  top  of  the  fluid.  This  upper  layer  of  fluid  consists  of 
ticohol  of  0.825  specific  gravity,  and  contains  89  per  cent  of  absolute 
alcohol.     It  CAD  then  be  removed  and  subjected  to  the  above-men- 


X  Axn.  Auxmm,  (rcssL  on.). 

-Tberv  nc  ooK  a  few  ease*  of  pusnung  ^  foal 
;«£:•  «a.Ti  aJeccix/  ifzr  s  imgle  doae;  Imt  u  tbu  apntii 
L-*  =1  =^X3.T  -zf  Tze  ^^n^aoca  Hqoots,  modi  of  the  dumie  aluU- 
an  'us  '.tsi  rrrrrrac.  «^ed:cr  jiutlT  or  wronglj'  we  da  not  pnlnl 
X  ifiK!:^^.  T.  '±13  zirsz  cf  a'Kohnliam.  Two  emaee  of  aento  pouniiag 
:v  fi^  :C  ie-T^  tt  -^  ':«£»  of  «a  utide  reviewing  tin  Utentine  hj 
Ftz£^.~  T^  gjef  !7^L[Mani  desoibed  1^  him  wu  uiuoDiQOiit- 
zeae.  '.j^d^  se-iS*L  s>:^ss,  and  ^vooeoria  whi^  lasted  two  or  tkm 
iLy^  G>srxjf  ao-i  a|ipeaied  in  the  nrine,  and  in  ooe  can  metiicD- 
ipico.  iLs:.  Ec<r~!tfr.tt  hr  Enlcnberg'"  on  rabbita^  Ctob"  oo 
-Leif-cA.  EiZ'^XA'i**  ce  ttvfs.  Foist  on  Tabbita,  and  Sir  B,  W. 
S^tcj-is:!:.*'  ss  tu^:qs  animal^  woold  seem  to  show  this  t  pcnm- 
fxl  ZfiisLC- — GRweiillT  vhoi  inhakd  in  its  state  of  vapor;  dm^ 
p  =.--:» --J1-I-  'LSTHT'Eisses  ihe  <:-pinicn  that  foael  oil,  when  inhala^  ii 
iiZii-vni  ':j  Tiirn'Ur  ^cr-v^Bs  lasting  fcv  sereral  boon,  and  of  fld 
!Z3niVXT  '±^'  i:  =izrt  be  impoadUe  far  the  a«im«l  to  reoonr;  tbM 
fT^.zicc^  i^  zi:^  sb-r-wn  to  prore  fataL  He  observed  mnaealu  ptnl- 
TK5  -wTZ.  tkt:  XT'iir:^  of  nsnakns  eoDvnlsitxu.  These  spasms  m  da 
rs^^  ::  iz.  iXK:&i  ledex  acti<Mi  bv  snrface  irritatioD,  breathiif  u 
-In  LT.izzL,  ir£  ir.  :-ijer  ^^tb  subjecting  it  to  trifling  ezcitemenL 

179.  F'»:-3LSj^ai  appcaiaaecs. — Its  rapid  inhalation  causing  <Ieitli, 
lie  1::::^  i^-'i  ill  i*  iyJssr  organs  are  observed  to  be  whitened  ind 
fr«  fr:—  ':';■:•£.  'ii-r  riAz  side  of  the  heart  engorged  with  blood,  ie 
\-zZ-  i—zzj.  -ie  irriiz.  fceine  free  from  congestion.  When  inhaled  stow 
I_v.  the  TTii^  is  i'i-^iz.i  congested,  and  blood  is  found  in  both  sidea  d 
the  be-.in. 

XL  MxTsn.  ALCOHoi.  (wood  axxjohol). 

480l  Propotiei.— Methvl  alcohol,  CH,OH,  wood  aloohol,  is  fonntd 
in  :h«  cefiruotiv^e  distillation  of  wood.  It  is  a  transparent,  ookiilam 
mobile,  v^^:i:i>  liquid  .,  sp.  gr.  0.8142  at  0° ;  h.  p.  66.5° ),  burns  wift 
a  pvile  M-^:<h  £u::e,  misoible  with  water,  alcohol,  and  etber,  in  iD 
propi^nions. 

"  .\K.  >!-^.  V-^\.  n.  pu  sin.  ud  91,  IB70,  SdimMfg  Jakrt.  M  lA 

"tVwf-V  T;v^-t;*.  I<Tti.  p,  4W.  p.  283. 

■  IV  :"A!.vS>  ATr.:i^,;*>  wMrthrl  nr  "Twin.  BriL  ABsoeUtioD.  ISM.  iM, 

W^rpir.Hr.'f.      Tr.>v      Strijbui?;.    19*3.  and  18M.     Also   Brit,   and   For,  **- 

*r.Srr     di«     nir'kiing     dM     Athrl,  Chir.  Bev.  Jan.  7,  1S8T,  p.  M7. 
Buivl,  a.   Amjrl   Aicobol*.  IX'Diov,  SO 
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481.  Occnrreaoe. — Methyl  alcohol,  metbylic  alcohol,  commonly 
known  as  wood  alcohol,  is  in  such  common  nee  that  accidents  and 
suicide  have  recently  been  quite  common  from  taking  this  poison. 
Its  use  in  paint  factories,  in  washing  windows,  as  a  burning  fluid,  as  a 
cheap  form  of  alcohol  for  the  solution  of  substances  only  readily  solu- 
ble in  alcohol,  affords  an  easy  meana  of  obtaining  this  alcoholic  poi- 
son. One  case  is  offered  as  an  example  to  show  to  what  expedients 
men  will  resort  when  they  desire  the  bracing  effects  of  alcohol.  Med- 
ical Examiner  Bragg,  of  Massachusetts,  reports  (case  1,  1900)  a 
fatal  case  of  poisoning  in  a  man  who  poured  water  into  a  solution  of 
sheUac  made  from  wood  alcohol,  and  drank  the  whole  of  the  super- 
natant, clear  liquid  resulting  from  the  precipitation  of  the  resin  by 
water. 

By  referring  to  the  table  of  deaths,  reported  by  the  medical  exam- 
iners of  Massachusetts,  in  our  first  chapter,  the  reader  will  observe 
a  constantly  increasing  number  of  eases  of  poisoning  by  wood  alcohol 
in  Massachusetts  beginning  with  the  year  1881,  38  fatal  cases  having 
occurred  and  been  reported  by  the  medical  examiners  during  the  last 
22  years;  of  this  number  1  is  reported  as  a  homicide,  27  as  suicides, 
and  10  as  occurring  from  accident  or  negligence.  The  earlier  works 
on  toxicology  do  not  mention  this  as  a  poison.  Peterson  and  Haines 
state  that  "poisoning  with  methyl  alcohol  is  undoubtedly  very  com- 
mon, but  very  few  cases  are  reported  in  medical  literature;  in  fact, 
almost  no  such  eases  were  reported  until  recently,  when  the  attention 
of  the  medical  profession  was  directed  to  methyl  alcohol  as  a  cause  of 
blindness.  Apparently  all  these  cases  of  wood  alcohol  poisoning,  bo 
far  reported,  have  been  due  to  accident;  most  of  them  have  been 
caused  by  the  drinking  of  wood  spirit  as  a  substitute  for  ethyl  alcohol. 
In  a  number  of  cases,  death  or  blindness  has  resulted  from  the  use 
of  extracts  of  flavoring  agents  that  were  made  with  methyl  alcohol ; 
such  cases  have  been  reported, — especially  from  certain  'prohibition' 
counties  of  Virginia  and  Maryland,  and  from  the  Indian  territory^* 
and  Maine.  Occasionally  painters  and  vamishers  are  poisoned  by 
the  vapors  of  methyl  alcohol."  **  Reference  is  made  to  the  use  of  this 
alcohol  as  a  solvent  in  the  preparation  of  essences  of  Jamaica  ginger, 
peppermint,  cinnamon,  lemon,'*  and  of  spirits  of  cologne  and  bay 
mm. 

482.  Symptonu  of  acnte  poisoning. — When  death  has  followed  the 

"Sp*  Moiilton,  Jour.  Am.  Sled.    Asao.  Asao.  1001,  Vol.  XXXVII.  p.   U50;   De 

IWI.  Vol.  XXXVII.  p.  1447.  Rchwfiiniti,    Ophthalmic    Record,    lOOI. 

-PAlillo.    Ophthalmio    Record,    1809,  Vol.  X.  p.  289. 

Tol.  VII.  p.  S09;  Hale,  JcMir.  Am.  Med.  "A     number    of    such    examinatioai 


OKGAMC  POISON& 


m 


ingestioD  of  a  poisotMMia  dose  of  wood  alcohol,  infornislioD  g&tht'ri->) 
from  the  retanu  of  the  medicsl  examinen  of  Uasaachu^tb,  and  tbii 
pven  hj  other  authorities,  audi  as  Moultoo,*^  MacCo;  and  MicWl,** 
describe  the  sjiuptoma  in  a  general  wa^  aa  follows :  After  the  iD|«- 
tion  of  poiaoDOBS  doees  of  wood  alcohol,  the  preliminary  STmplomi 
resemble  tfaoae  observed  after  an  excessive  dose  of  alcohol,  snch  ts  ei 
hilaratioD  followed  by  hebetude  and  narcosiii;  but  the  severe  limd* 
ache,   naoaea,   violent   and   persistent  vomiting,    are  more  nurked 
There  are,  also,  abdominal  spasmodic  pains  extending  buck  over  tbe 
r^OD  of  the  kidneys ;  there  is  also  observed  an  ashy  pallor  of  ibr 
skin  accompanied  with  cold  extremities,  dilated  pupils,  great  restW- 
nees  and  exhaustion,  n-eak  action  of  the  heart,  syncope,  and  deatb 
within  fourteen  to  twenty-four  hours,  when  the  amount  of  the  poixra 
is  large.     It  wonld  seem,  however,  that  when  the  wood  alcohol  wm 
taken  by  persons  who  were  not  habitual  drunkards,  the  fatal  iction 
was  prolonged  for  days,  with  continued  coma. 

Medical  Examiner  Draper,  in  his  returns  of  case  301,  1893,  to  the 
secretary  of  slate  of  Maaaachusetts,  reports  the  symptoma  of  f*lii 
poisoning  by  a  man  who  drank  by  mistake  for  whisky,  amount  ool 
stated,  from  a  bottle  labeled  "Columbian  spirits,  not  to  be  taken  b- 
temally:"  Abdominal  spaamodic  paina,  also  over  renal  npm; 
aahy  color  of  skin;  cold  extremities;  dilated  pupils;  great  redkB- 
ness  and  exhaustion;  weak  heart;  syncope,  and  death  fourteen  honn 
after  dose. 

483.  Symptoma  of  inbacnte  poisoning. — ^Tbe  above  authorities,  u 
well  as  others,"'  describe  the  subacute  symptoma  which  occur  after 
twenty-four  hours:  In  the  meantime,  the  patient  continues  his  woii; 
the  first  symptoms  to  appear  are  chills  and  vertigo,  to  be  followed  bv 
long-continued  sleep,  and  in  one  case  by  death.  Sometimes  thee 
symptoms  are  retarded  for  two  days,  and  then  there  occurs  a  pecnlisr, 
disturbed  condition  of  the  vision,  accompanied  by  dizziness,  whid 
gives  indistinct  outlines  and  confusion  of  colors.  A  single  incidml 
of  this  peculiar  disturbance  of  the  vision  is  offered  by  the  experienw 
of  a  patient  who  drank  some  wood  alcohol,  and  afterwards,  while 
unharnessing  his  horse,  which  ha  knew  to  be  white,  he  noticed  Ihe 
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were  mnde  for  methyl  alcohol  by  HyBon  IBM.  Vol.  I.  p.  40;  Tlioinpson.  OMi^ 

■nd  Dimninil;   nee  Ophthnlmio    Record,  mio  Rword,  18)17.  Vol.  8,  p.  5;9;  WwdK 

lOni.  Vol.  X,  p.  83.  ihid,   1S09.  Vol.    VIII.    p.    SS;    Hm1«. 

"RpB  MniiUim,  .lour.  Am,  Med.  Aaso,  ibi-i.     11)01.     Vol.    X.    p.    81;    im  »ba 

IftOI.  Vol.  XSXVII.  p.  1447.  Wiirdiimann,  Am.  Mwl.  Vol.  II.  p.  ftt 

'MnrCov  nnd  Miphiipl,    Med.  Record,  ntid  Burnett,  llioriip.  O&zette,   IWi,  f 

ISnS.  Vol,  LTTI,  p.  777.  flOl. 

"  Kuhnt,     Zeitacbr.      f.      Augeuheilk. 
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inial  to  be  red,  but  after  a  few  d&ya  this  distorted  viBion  ceased. 
i**  reports  the  case  of  a  man  who  lost  hia  sight  for  three  days, 
Fh-r  drinking  cologne  spirits  which  contained  methyl  alcohol. 
Individuals  show  a  marked  difference  in  susceptibility  to  methyl 

tthol.    Blindness  and  atrophy  of  the  optic  nerves  have  followed  the 
ing  of  2  to  5  drams  (Raub) ;  while  recovery  from  a  semicomatose 
oondition,  brought  on  by  drinking  i/J.  pint  of  methyl  alcohol,  without 
Braal  disturbance,  has  been  recorded  (Moulton).     A  few  cases  are 
reported  where  the  inhalation  of  wood  alcohol  has  caused  blindness. 
the  subacute  cases  the  symptoms  observed  are  somewhat  the  same 
.  in  the  acute  poisoning,  but  less  marked.    The  symptoms  may  be  de- 
ired  for  several  hours.    As  a  rule,  those  first  noticed  are  nausea  and 
liting,  vertigo  and  headache.     These  may  be  followed  by  a  period 
coma  or  semicoma.     Complete  blindness,  as  a  rule,  soon  develops, 
be  pupils  are  dilated  and  irresponsive  to  light    This  blindness  may 
sist  for  several  days,  and  then  vision  begin  to  return  gradually. 
few  cases  have  been  reported  where  vision  has  returned  to  prac- 
nomial.***    As  a  rule,  the  vision  is  permanentiy  affected  to  a 
Iter  or  less  degree.     According  to  De  Schweinitz,  blindness  has 
en  practically  complete  in  more  than  90  per  cent  of  the  cases  re- 
eoDJcd.     Cases  with  impaired  vision  show  contraction  of  the  visual 
^elds,  with  either  an  absolute  central  scotoma  or  a  ceutral  scotoma 
^IT  colors.     Often  a  case  will  show  great  variations  in  visual  acuity, 
before  complete  blindness  sets  in.     The  ophtlialmoscope  shows,  in 
!  early  stages,  as  a  rule,  notliing,  sometimes  a  congestion  of  the  uptJc 
c,  or  even  a  positive  optic  neuritis;  in  the  late  stages  optic  atrophy 
bib  diminished  size  of  the  blood  vessels.     The  pathological  condition 
jdcrlying  the  visual  defects  is  a  matter  of  some  dispute.     Some  ob- 
rers  claim  that  the  primary  seat  of  the  trouble  lies  in  tlie  ganglion 
cells  of  the  retina,  and  the  lesions  in  the  optic  nerve  are  secondary. 
Others  claim  that  the  optic  nerve  is  primarily  affected.     Very  likely 
both  structures  are  affected  at  the  same  lime  (Gifford). 

t484.  Symptomi  of  chronic  poisoning. — The  blindness  which   may 
rur  after  poisoning  by  the  use  of  methyl  alcohol,  whether  the  pa- 
tient has  drank  the  same  or  b(?en  exposed  to  its  vapor,  may  clear  up 
return  again  in  a  few  days,  with  the  result  of  permanent  blind- 
The  narcosis,  which  is  preceded  by  long-continued  sleep,  may 
more  and  more  accentuated,  passing  into  coma,  and,  finally, 
tth  within  a  week  or  ten  days. 

■GlffOTd.  Hid.  igoi,  Tol.  X.  p.  34S.       1S02.  p.  62:  GifTord.  Ophth.  Rm.  July, 
n* Sehrapingvr.  Arch,  of  Ophth.  Jan.    1»01,  p.  342. 


Xt  has  beta  j^gy-Mml  ifctf  i 
hdp  im  Ae  dBiMiiaB  bf  tbe  kidKji  rf 
wdD  M  a  aeedBdnr  ptvdact  of  dw 

of  the  BieUijl  Awhol, — fanaACe  of  sodiom, — of  vloA  wt  will 
r.    For  the  UtBdaai^  ophtfcalwie  lupAWM  hsre  wmafuDy 
Hsd  pOoenpn,  piiliMiiiM  ie£d,  rtiTcfaatB,  sad  eatiuitia.** 

4S6.  Z«thal  diab — ^Tlds  ii  ■— i  win  I  lugn-  than  dMt  (tf  tiK  or^ 
■*i7  ethjl  aleohoL  Five  a^  each  dnnk  m  tBrnfalerfol  ol  vood  ilv- 
hol^anof  vhambeeaBeill;  two  of  Ihcae  reeovered  eBtirdj-iOKlHt 
the  nooB  of  one  ^c,  and  a  partial  injvy  to  TtsiaB  in  tfae  other  q« 
oecnrnd,  Ae  oth^  two  died  vithin  mulv  -four  horns.  A  nulkr 
doK  than  die  abnv  has  icsaUed  fatallT.  Complete  deatmettOB  of  da 
fraetiom  of  As  optie  Derres  has  oeeurred  after  swsUowing  too  to  firc 
tcaapoaafnk  of  methyl  aleohol.** 

487.  Actioa. — ^The  pbTMoIogieal  aettOBf  aooordiog  to  Haver,*'  ta& 
from  ezperimentB  on  animib  br  PohF*  and  Birch-Hlndtfeld,  vmld 
seem  to  indteate  ttat  die  inzestioa  of  repealed  doaes  of  wood  ikoho) 
is  foUoKvd  bv  more  aerious  and  dangerona  srmptonu  than  is  tbe  cue 
with  ordinary  or  edi^  alK^ioL  Uetfayl  alo^iol  is  bnt  pirtiiDr 
oxidized  in  the  hody,  while  ethyl  alot^ol,  being  more  readily  on- 
dizedj  paaea  out  more  rapidly.  Owing  to  the  fact  that  tbe  metbTlit 
remains  hji^sr  in  tbe  ti»aee  of  tbe  body  and  is  not  deoomposed  bt 
oxidation,  a  acoondary  prodoct  of  sodiom  formate  ia  apparmllT 
formed,  whi<:h  is  slowly  passed  oat  through  the  kidneys.  The  sodiuia 
formate  is  eight  times  more  poismoiiB  than  methyl  alcohol.  Tlii» 
may  account  for  the  more  serious  symptoms  occniriiig  after  the  in^ 
tion  of  wood  alcohol  than  after  ordinary  alcohol, — especially  as  tbe 
same  differential  effects  have  been  eeen  in  cases  of  poisoning  in  mn. 
This  may  also  explain  the  delayed  symptoms  of  poisoning  by  meth^ 
alcohol,  which  have  been  obeerred  in  man  after  continued  ingestion 
of  repeated  small  doeea. 


"Kniint,  ZritMhr.  f.  Aupmheilk. 
1899.  Vol.  I.  p.  40:  Thotaprea.  Ophthal- 
mir  Rewrd,  ISO',  Vol.  8,  p.  579;  Woods, 
ibid.  18M.  V<A.  Vm.  p.  65 1  HarUo. 
ibid.  1901,  VoL  X.  p.  81 ;  «««  alio 
WanlnDmnn.  Aw.  Med.  VoL  n.  p.  995. 
and  Funi«tt,  llenp.  Gazette  1901,  p. 
801. 


"Raub,  ibu).  p.  619. 

"  S<o  MwTpr.  Arrfiiv.  f.  rxptr.  Pith- 1. 
Pharm.  Vol.  XXI.  p.  12S. 

"Pohl.  AreJiiv.  f.  Ripn-.  F»A  '■ 
Pharm.  Vol,  XXSI.  p.  281 ;  Joffntr  inJ 
SeiT«ii«.  Meh.  de  M«d.  etp.  ISM.  Vd. 
VIII.  p.  473-.  Hunt.  Johns  Heptia 
Hospital  Bulletin.  Vol.  XIIL  p.  Ill- 
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Poat-mortem  appe&rancei. — There  are  only  a  few  cases  of  death 
poisoning  by  wood  alcohol  in  which  the  post-mortem  appear- 
noes  have  been  carefully  reported  in  medical  literature.     Two  of 
are  given  in  the  medical  exaraiiiera'  reports  to  the  Massaehu- 
secretary  of  state  (Medical  Exaroiner  Titcomb,  cases  1  and  2, 
J92):— 

—  Autopsy:  Surface  of  body  dark-colored.  Heart,  blood  vesaels  on  its 
ftrface  engorged  with  dark  blood ;  right  ventricle  full  of  liquid  blood, 
TTark -colored ;  left  ventricle  empty.  Liver  congested,  and  its  vessels 
moderately  filled  with  dark  fluid  blood.  Lungs  congested, — espei-ial- 
ly  the  lower  lobes ;  pulmonic  tissue  firm  to  touch ;  inner  walla  of  large 
bronchi  covered  with  serosanguineous  fluid,  and  their  mucosa  deeply 
iDJected.  Kidneys  congested.  Intestines  not  remarkable.  Stomach, 
internal  surface  deeply  injected.  Spleen  dark  in  color.  Brain,  ves- 
nls  of  dura  mater  full  of  dark-colored  blood ;  brain  substance  deeply 
eoBgested  with  numerous  extravasations.  No  other  diseased  appear- 
■oce  in  any  other  organ. 

489.  Detection  and  teit*. — Methyl  alcohol  can  be  isolated  from  the 
tiseues  as  described  under  ethyl  alcohol,  and  can  often  be  recognized 
bjf  its  o<Jor.  Pure  methyl  alcohol  does  not  give  iodoform  with  caustic 
Ertafh  and  iodin. 

'  For  special  tests  to  diSerentiatd  it  from  ethyl  alcohol,  see  tests 
a&der  the  latter. 
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Berzol;  behzeite;  naphtfia;  bitbobehzol ;  pabafeiit  on.; 

AND   THE   BENZOL   QKODP. 


490.  In  general. — Strictly  speaking,  the  benzol  group  of  poisons 
belongs  to  the  class  of  anilin  poisons,  which  we  have  previously  con- 
Hdered  (page  376),  and  the  symptoms  of  which  have  been  presented. 

491.  Propertiei  of  benzol. — Benzol  is  a  colorless,  mobile  liquid,  very 
sparingly  soluble  in  water,  soluble  in  alcohol,  ether,  and  acetone,  hav- 
ing at  ordinary  temperatures,  when  pure,  a  disagreeable  odor  (sp,  gr. 
0,86;  m.  p.  4.5°;  b.  p.  80.5°).  It  dissolves  iodin,  sulphur,  phos- 
phonia,  rubber,  resins,  and  almost  all  the  alkaloids.  It  is  highly  in- 
flammable, burning  with  a  luminous,  smoky  flame.  With  bromin  or 
chlorin  it  fomia  addition  substitution  products. 

492.  Kitrobeniol  in  general. — Artificial  oil  of  bitter  almonds.  "Es- 
sence" or  "oil  of  mirbane"  is  a  yellow,  sweet  liquid  with  an  odor  of 
bitter  almonds,  almost  insoluble  in  water,  freely  soluble  in  alcohol 

ether.     Boiling  point  213°. 
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493.  Occarrence. — Xitxobenzol  (nitrobenzene,  "eseenc*"  or  "oil  of 
mirbane,"  artificial  oil  of  bitter  almonds)  is  nsed  exleositel;  in  thr 
manufacture  of  aniUn,  of  perfumes,  of  explosives,  and  as  an  iiftiftciil 
ftubstitute  for  oil  of  bitter  almonds  in  davoring  extracts.    AcciiienU 
have  occurred,  and  even  fatal  poisoning,  from  the  inhalation  of  tbr 
vapor  bj  spilling  the  nitrobenzene  on  the  garments  of  the  workineiu 
Almond  glycerin  soap  is  scented  with  nitrobenzene.     It  bas  kbo  bees 
used  for  committing  suicide  and  to  procure  abortion.    The  s^ptoiu 
of  poisoning  re.^mble  so  closely  those  of  the  anilin  product*  thai  il  ii 
hardly  worth  while  to  repeat  then.     The  resemblanoe  of  its  odurtu 
that  of  prussic  acid  has  been  previotisly  mentioned.     Small  dosea  o( 
this  substance,  when  taken  with  alcohol,  seem  to  exaggerate  the  syio^ 
loms  of  poisoning.     Mortality  in  the  cases  of  poisoning  indicates  that 
about  40  per  cent  are  fatal.     A  part  of  the  benzene  appears  in  the 
urine  as  sulphuric-acid-phenol-ester;  another  part  is  exhaled. 

494.  Symptoms. — Small  doees  of  nitrobenzol  are  poisonous  when 
swallowed  or  inhaled-  It  was  first  mentioned  by  Casper,  in  1855, 
as  a  poison.'^  The  vapor  is  more  poisonous  by  inhalation  than  is  (he 
liquid  when  swallowed.'*  Poisoning  by  this  aubstajice  differs  fno 
that  of  prussic  acid,  in  that  the  symptoms  come  on  more  slowly  uti 
are  not  so  pronounced.  They  come  on  with  a  general  feeling  of  lisai- 
lude,  usually  without  convulsions.  "The  eyes  are  bright  and  ^aay, 
the  features  pale  and  ghastly,  the  lips  and  nails  purple,  the  skin  clun- 
my,  and  the  pulse  feeble."  "■*  After  several  hours  the  patient  become* 
unconscious,  with  stifFened  muscles,  followed  by  general  convulsioni.  _ 
A  fatal  case"  is  reported  by  Mr.  Nicholson.  Taylor*^  reports  a  I 
case  of  fatal  poisoning  which  was  the  subject  for  an  inquest  in  the 
Isle  of  Man,  and  another  which  was  brought  into  the  London  Ho» 
pital.  There  were  no  immediate  symptoms  in  the  second,  but  the 
boy,  aged  seventeen,  said  that  he  felt  drunk ;  and  he  became  stnpui 
and  comatose,  dying  without  the  occurrence  of  vomiting  or  conrnl- 
sions,  twelve  hours  after  he  had  swallowed  the  poison.  Dr.  Letheb; 
reported  another  case,  where  death  was  caused  by  inhaling  tbe  rspcf 
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nitrobenjtol,  which  was  spilled  over  the  wearing  apparel  of  the  tIo- 
The  a^ptoms  were  similar  to  those  casee  in  which  the  poison 
I  swallowed, 
he  delay  in  thfi  appearance  of  the  flymptoms  is  not  always  of  long 
iration.  It  depends  upon  the  condition  of  the  nitrobenzol.  If  the 
poiiMtn  is  taken  in  pure  form,  which  is  not  soluble  in  water,  and  there- 
fore does  not  mix  witli  the  fluids  of  the  stomach,  it  is  absorbed  very 
slowlvj  and  the  symptoms  may  be  delayed  for  many  hours  after  tak- 
ing the  poison;  but,  on  the  contrary,  if  the  poison  be  taken  in  spiril 
which  it  is  readily  soluble,  the  aymptoma  may  come  on  almost  im- 
liately  after  swallowing  it  The  blue,  livid  appearance  of  the 
[ill  and  mucous  membranes  may  appt^ar  some  time  before  the  patient 
sla  very  sick.  Vomiting  very  frequently  occiirs,  the  vomitus  having 
lie  peculiar  odor  of  nitrobenzol,  which  resembles  that  of  the  bitter 
Imnnd.  The  pupils  are  dilated  and  do  not  contract  when  exposed  to 
strong  light.  There  is  often  pain  in  the  stomach  and  abdomen,  and 
incontinence  of  the  urine  and  feces.  In  many  cases,  however,  the 
blue  color  of  the  skin  and  the  deep  sleep  are  the  only  symptomB. 
Death  may  occur  in  four  or  five  hours,  but  usually  does  not,  in  fatal 
cases,  until  after  the  lapse  of  from  eight  to  twenty-four  hours. 

From  Dr.  Starkow'a  inveatigationa,"   it  appears  that  the  nitro- 

ibstitiition  products  of  these  substances,  if  aolnble,  are  more  poi- 

>iioiis  than  the  substances  themselves,  and  produce  a  special  action 

the  blood.    The  blood  of  an  animal  poisoned  with  dinitrobenzol,  if 

abjectcd  to  examination  by  the  spectroscope,  shows  an  absorption 

band  between  the  red  and  the  orange  in  the  spectrum,  and  corresponds 

mb  the  Frauenbofer  line  C,  in  addition  to  the  two  normal  oxyhemo- 

Hobin  bands ;  reducing  agents,  such  as  jimmonium  snlphid,  change  the 

position  of  this  baud  a  little  to  the  right,  and  ammonium  hydrate 

cauit^s  it  to  entirely  disappear.   The  blond  of  an  animal,  poisoned  with 

(mono-)  nitrobenzol,  or  nitro-naphthalene,  shows  the  same  band;  but 

if  these  substances  are  mixed  with  blood  outside  of  the  body,  the 

band  does  not  immediately  appear  as  in  the  case  of  dinitrobenzol, 

but  only  after  the  lapse  of  several  hours.    These  mono-uitro-subHtitu- 

tion  products  are  less  active  poisons  than  the  di-nitro-substitution 

products,  but  are  much  more  active  than  the  simple  benzol,  anilin, 

etc.,  or  the  chlorin  substitution  products,  as  chlor-benzol,  none  of 

jfhich  give  riae  to  the  above   described   absorption   band;  altliough 
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chlor-benzol,  when  mixed  with  blood,  causes  a  diaintcgralion  of  the 
blood  globule,  and  the  speedy  appearance  of  hemoglobin  crystals, 

Letheby"'  records  (as  stated  on  a  preceding  page)  a  case  of  a  man, 
forty-two  years  old,  who  spilled  over  his  clothea  some  nitrobenzene, 
and,  while  engaged  in  his  work  for  several  hours,  inhaled  an  atmos- 
phere charged  with  the  vapors  of  the  poison.  He  became  drowsy, 
staggered  in  hia  gait,  and  appeared  intoxicated;  he  became  sleepy 
and  afterwards  comatose,  dying  about  nine  hours  after  the  first  ob- 
Bervanco  of  the  symptoms.  Thompson'**"  reports  a  similar  case,  where 
the  nitrobenzene  fumes  were  inhaled  while  transferring  nitrobenzene 
into  smaller  vessels.  The  symptoms  were  dizziness,  headache,  vomit- 
ing, hurried  respiration;  he  exhaled  the  vapor  of  nitrobenzene,  the 
Burface  of  the  body  had  a  dark  purple  color, — especially  marked  nn 
the  lips  and  under  finger  nails;  heart  action  was  hurried,  and  there 
was  a  tendency  to  sleep;  urine  dark  in  color,  smelling  strongly  of 
nitrobenzene.  Under  treatment, — especially  directed  to  assist  the 
elimination  of  the  poison  by  the  lungs  and  kidneys, — the  patient 
recovere*]  in  five  days,  but  still  retained  his  livid  complexion. 

495.  Lethal  dose. — Fifteen  drops  of  nitrobenzene  have  proved  fataL 
Patients  have  recovered  under  treatment,  after  24  drams  (113  c.  c). 
Death  has  occurred  within  four  hours  after  poison  was  taken,  but 
usually  the  period  is  prolonged  up  to  ten  hours. 

498.  Sabaonte  poisoning. — Many  cases  have  been  reported  where  ex- 
posure to  the  fumes  of  nitrobenzene  in  factories  commonly  causes 
symptoms  of  chronic  poisoning  such  Ba  languor,  sleepiness,  hurried 
respiration,  cyanosis,  and  sometimes  failure  of  the  sight.  The  urine 
gives  off  the  odor  of  nitrobenzene,  somewhat  similar  to  pnissic  acid, 
has  a  dark  maroon  color,  and,  on  being  shaken  with  chloroform,  will 
extract  and  dissolve  the  nitrobenzene.  The  period  of  convalescence, 
under  appropriate  treatment  in  chronic  poisoning,  is  about  ten  or 
twelve  days. 

497.  Treatment. — When  swallowed,  the  stomach  should  be  washed 
out,  and  appropriate  heart  stimulants,  avoiding  alcohol,  be  given. 
The  breathing  of  fresh  air,  artificial  respiration,  and  oxygen  should 
be  employed  after  an  acute  attack  of  poisoning. 

498.  Action. — This  appears  to  be  similar  to  that  of  the  anilin 
aeries;  viz.,  serious  changes  in  the  physical  condition  of  the  blond 
corpuscles,  whereby  metabolism  of  the  tissues  is  obstructed,  and  the 
nerve  centers  which  control  the  movements  of  the  heart  and  respira- 
tion  are  paralyzed.     By  the  spectroscope  the   peculiar  absorption 
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iD'ls  of  tnethenic^IobiD  can  be  recognized,  sometimes  the  appearance 
another  absorption  band.  The  blood  may  contain  only  1  per  cent 
of  oxygen,  instead  of  17  per  cent  as  in  health,  and  it  appears  incapa- 
ble of  taking  up  more  oxygen  when  shaken  with  air.  As  a  result  of 
this  blood  poisoning,  nephritis  is  usually  found  present  after  death 
irom  nitrobenzoL  It  would  appear  aa  if  the  nitrobenzol  was  changed 
into  an  anilin  product,  which  can  be  recognized  in  the  urine. 

499.  Diagnosis. — As  in  the  case  of  poisoning  by  the  anilins,  by  the 
peouliar  absorption  hand  of  metliemoglobin  in  the  hlood,  and  the  pro- 
dnction  of  ihc  black  anilin  deposited  in  the  tissues;  also,  by  the  smell 
mf  oil  of  bitter  almonds,  which  it  resembles. 

600.  Fost^mortein  appearances. — Its  odor  is  very  much  more  per- 
sistent postniortera  than  is  that  of  pnissic  acid.  Drops  of 
nitrobenzol  may  be  found  in  the  stomach  and  intestines  several  days 
after  death.  The  oesophagus,  stomach,  and  duodenum  are  spotted 
with  eccbymoses.  The  blood  is  fluid  and  dark  brown,  the  physical 
condition  oi  the  blood  corpuscles  is  changed,  and  the  blood  is  with 
difficult  coagiilable.  This  is  an  important  point  in  diatingiiishing 
^itrobenzol  from  prusaic  acid  poisoning;  in  the  latter,  the  blood  is 
Bmially  cberry-red  in  color.  The  blood  also,  when  examined  with  the 
spectroscope,  shows  the  absorption  band  of  hematin,  which  ia  not 
present  in  normal  blood. 

501.  Detection  and  tests. — The  material  under  investigation  is  sub- 
jected to  fractional  distillation.  The  fraction  boiling  between  70° 
and  90°  is  again  fractionated,  and  by  successive  distillation*  the 
benzol  can  be  recovered  almost  pure.  Various  substitution  products, 
and  derivatives,  such  as  anilin,  can  be  made,  which  will  serve  to  iden- 

Essential  oil  of  almonds  adulterated  with  nitrobenzol  yields  a  blue 
color  when  distilled  with  lead  acetate  and  chlorinated  lime  is  added 
to  distillate.  A  red  color  is  produced  on  adding  potassium  hydrate, 
alcohol,  and  a  little  sulphur  to  nitrobenzol.  On  adding  a  solution  of 
stannona  chlorid  in  caustic  soda,  anilin  is  formed,  and  a  blue  color 
develops  on  adding  carbolic  acid  to  chlorinated  soda  solution.  Care- 
fully heat  to  boiling,  in  a  porcelain  dish,  two  drops  liquefied  phenol, 
three  drops  of  water,  and  a  small  piece  of  KOH,  then  add  liquid  to 
be  examined.  On  boiling,  a  crimson  ring  appears  at  the  margin  of 
the  liquid.  If,  now,  saturated  solution  of  chlorinated  lime  be  added, 
■lie  ring  becomes  green. 

The  principal  tests  for  nitmbenzol  are:  fl)  Its  powerful  odor  re- 
gembtiug  that  of  bitter  almonds;  (2)  it^  insolubility  in  water,  so  that 
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it  floats  upon  water  in  the  fonn  of  oily  drops;  it  ean  eaaly  fc?  n- 
moved  from  such  a  mixture  by  shnkiiig  with  naphtha,  which  readi!; 
dissolves  it,  and,  upon  allowing  the  naphtha  to  evaporate  in  i  w»ii4 
giasa  at  the  ordinary  tomperatnre,  Uir  nitrobenzol  will  be  left  »i  i 
residue;  (3)  it  (^an  be  converted  into  anilin  by  being  dissolved  in 
alcohol,  and  this  solution  treated  with  a  little  metallic  zinc  ind 
hydrochloric  acid ;  the  nascent  hydri:igen  thus  evolved  oouvitIs  im 
nitrobenzol  into  anilin,  which  can  be  separated  by  ahaking  iLe  mix- 
ture with  ether,  removing  the  ether,  and  allowing  it  to  evaporate,  wlien 
the  anilin  will  be  left  as  a  residue  in  the  form  of  an  oily  fluid,  irbicl) 
will  react  to  tlie  ordinary  tests  for  anilin. 

In  legal  cases  the  chemical  examination  enables  us  to  readily  3i*- 
tingiiish  between  prussie  acid  and  nitrobenzol.  Id  the  firat  place,  in 
cases  of  poisoning  by  the  latter  substance  the  odor  is  percepuhle  for 
a  much  longer  time  than  in  prussie  acid  poisoning;  and,  in  tlie 
second  place,  with  this  powerful  odor  we  are  unable  to  obtain  i)i« 
vapor  tests  for  pruasic  acid,  which  would  not  be  the  case  iu  (>nis*ic 
acid  poisoning. 

502.  Naphthalene ;  propertie*  and  ocoorrence. — Napththalenc  i«  tlie 
simplest  compound  of  those  substances  in  which  two  or  more  b^uol 
rings  are  united  in  such  a  manner  that  each  two  possess  two  atom* 
of  carbon  in  common.  It  occurs  in  coal  tar.  It  cryatallizes  in  Urgt 
shiny  plates,  fusing  at  80°  and  boiling  at  217°,  but  subliniftt  at 
lower  temperatures.  It  burns  with  a  smoky  flame,  is  insoluble  in 
water,  soluble  in  alcohol  and  ether,  has  a  burning  taste  and  a  faint 
aromatic  odor.  It  forms  substitution  products  with  chlorin,  bromin, 
iodin,  and  nitric  acid. 

503.  Naphthalene;  detection  and  teatn. — The  material  under  inrw 
ligation  is  distilled  with  sodium,  and  naphthalene  ia  found  in  lhi> 
distillate,  from  which  it  can  be  extracted  by  shaking  with  ethej.  It 
can  be  differentiated  from  alpha-  and  beta-naphthols  as  follows: — 

One  part  naphthalene  dissolved  in  26  parts  of  melted  chloral  by- 
drate  remains  colorless  after  ten  minutes'  warming  on  the  water  b»tli- 
Alpba-aaphtiiol  becomes  red,  beta-naphlhol  blue.  If  this  mistnip  ii 
then  warmed  with  a  little  hydrochloric  acid,  a  pale  rose  color  nur 
develop.  The  red  of  alplia-naphthol  becomes  greenish-blue,  and  ll» 
blue  of  beta-naphthol  is  changed  to  yellow.  If  zinc  is  now  addnl. 
the  naphthalene  mixture  becomes  violet  or  brown,  the  alpha-napbtbo' 
blue-violet,  and  the  beta-naphthol  dark  brown.  Both  the  latter  dij- 
solve  in  alcohol  with  fluorescence. 

A  few  drops  of  ammonia  water  or  sodium  hydrate  solution  onsw 
flunreacPDce  in  a  solution  containing  naphthalene. 
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If  3  or  4  dropa  of  a  solution  of  calcium  cblorid,  and  a  few  dropa 
of  eoDcentrated  hydrochloric  acid,  are  added  to  naphthalene,  a  lemon 
ootor  develops.  This  is  extracted  with  ether,  and  is  overlaid  on  a 
1  per  cent  aqueous  solution  of  resorcin.  A  bluish-green  coloi-  ilii- 
lops  on  addition  of  ammonia,  which  color  is  changed  to  cherry-red 
by  nitric  acid. 

XIII.    DiSULPHtD  OF  CABSON. 


504.  Properties. — Bisulphid   of  carbon,  carbon   disulphid,   carbon 
jlphid,    is    a    colorless,    mobile    liquid    with    a    peculiar    odor; 
boils    at    47°,    is    very    volatile,    immiscible    with    water,    but 
alable  in  alcohol  and  ether.    It  is  highly  combustible,  burning  with  a 
blue  flame  and  yielding  COj  and  SOj.     It  dissolves  sulphur,  pbos- 
iru»,  rubber,  fats,  and  oils  readily.     With  iodin  it  forms  a  violet- 
solution. 

605.  Statistic!  of  poisoning  by. — There  are  but  few  cases  of  fatal 
jisoning  by  this  agent;  one  case,  nonfatal,  only  reported  by  Mr. 

31ytb.     This  occurred  as  an  attempt  at  suicide  with  2  ounces  (56.7 

c)- 

606.  Symptoms  of  acute  poisoning. — A  fatal  ease  of  poisoning  is  re- 
|«orded  from  a  doae  of  4  drams  (15.55  ac.).   Foreman* : — Symptoms 

sre  pallor  of  the  face,  dilated  pupils,  frequent  and  weak  pulse, 
diminution  of  bodily  temperature,  and  spasmodic  convubions;  death 
^occurred  in  two  hours  and  a  quarter. 

Experiments  on  animals  have  frequently  been  made,  and  carbon 

lisulphid  has  been  found  to  be  fatal  to  all  forms  of  animal  life, — 

specially  is  this  true  as  regards  the  destruction  of  various  insects, 

as  moths,  weevils  in  biscuits.     It  has  also  been  used  to  extermi- 

ite  mice  and  rats.     Birds,  rabbits,  and  guinea  pigs  are  more  eus- 

[ceptible  to   its  poisonous  action  than  either  frogs  or  cats.     Blood 

[poisoning  is  shown  to  occur  in  animals  by  substitution  of  this  agent 

for   oxyhemoglobin    by   which    the    hemoglobin    is   reduced   in   the 

Wood  corpnsrles.     Robert  does  not  monlion  this  substance  as  pro- 

dacing  a  combination  with  the  hemoglobin  of  the  blood.     He  does 

ition,  however,  that  ita  inhalation  causes  headache,  disturbuuce 

rof  vision,  dizziness,  vomiting,  coma,  and,  with  animals,  convuL^ions. 

iTta  inhalation  causes  complete  anesthesia  of  the    whole    body,    nnd 

tdeath  in  animals  has  been  found  to  be  caused  by  paralysis  of  the 

JTeapiratory  center,  since  artificial  respiration  fails  to  restore  life. 

'  ForemAD,  Ixmdnn  Lancet.  1B86. 
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607.  Cfaronio  poitonisy. — This  occurs  in  factories  where  the  carbon 
disulphid  is  used  in  large  quantities  for  dissolving  materials  for 
making  rubber  clothing,  for  the  soluticm  of  sulphur,  pho^homs,  oils, 
and  Tesins.  It  is  also  \ised  to  disinfect  apartments,  by  homing  in  a 
lamp.  Thus  there  have  occurred  many  cases  of  chronio  poisoning 
from  its  inhalation.  When  persoim  are  subjected  to  its  inhalation 
for  a  long-continued  time,  a  complicated  series  of  symptoms  hare 
been  noticed,  the  primary  stage  of  which  is  ezcitamea^  with 
headache,  disturbance  of  the  digestion,  its  attendant  loss  of  appetite, 
nausea,  etc. ;  sensitiveness  of  the  akin  is  also  increased,  with  creep- 
ing sensations,  numbness  of  the  tongue,  irritable  disposition,  ringing 
in  the  ears,  complaint  of  noises  in  the  head.  In  one  instance,  a  work- 
man in  a  factory  suffered  from  a  maniacal  excitement,  which  sub- 
sided after  a  two  days'  removal  from  breathing  the  vapor.  The  sleep 
is  disturbed  by  dreams,  and  pains  in  the  limbs  are  a  constant  aymp- 
tom,  with  spasmodic  contractions  of  groups  of  muscles. 

As  a  secondary  set  of  symptoms,  a  stage  of  depression  foUowB  this 
pronounced  anesthesia  of  skin.  Patients  complain  also  of  a  sensation 
as  if  the  tongue  was  covered  with  a  cloth.  In  this  advanced  stage, 
mental  debility  is  very  marked  and  the  mTisdes  are  weak ;  sometimes 
paralysis  of  the  l^s,  and,  in  one  instance,  paralysis  of  the  ri^t 
hand  have  been  noted.  Hecovery  after  the  first  set  of  symptoms,  above 
described,  is  generally  quite  rapid ;  but  after  the  second  set  of  symp- 
toms a  year  has  been  known  to  elapse  before  any  marked  improve- 
ment occurred ;  a  permanent  injury  to  the  health  may  be  feared. 

508.  Lethal  doie. — About  ^  ounce  (15  cc)  has  proved  fatal,  as 
in  the  case  recorded  by  Foreman, 

609.  Treatment. — Stimulants  and  warmth  to  counteract  collapse, 
artificial  respiration  and  oxygen,  of  course  removing  the  patient  from 
all  danger  of  inhalation  of  the  gas. 

610.  Sia^^osis. — By  the  unmistakable  odor  of  exhalations  from 
the  lungs  and  from  the  body  after  death,  on  section. 

611.  Post-mortem  appearancei. — Except  for  the  diminution  of  the 
hemoglobin  in  the  blood  corpuscles  the  lesions  are  not  remarkable. 

512.  Detection  and  tests.— Extract  the  material  with  alcohol,  filter, 
evaporate  the  filtrate,  and  apply  the  following  tests :  Its  peculiar  odor. 
A  small  bit  of  elementary  iodin  gives  a  violet^red  color. 

XIV.  Camphob. 

818.  Properties. — The  various  camphors  are  white,  odorous,  voUe 
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tile,  oxidation  products,  some  of  them  aldehjds  or  ketones,  and  others 
aloohols.  Ordinary  camphor,  Japan  camphor,  is  a  white,  traualueeut, 
crystalline  mass,  with  a  strong,  peculiar  pungent  odor  and  taste, 
slightly  soluble  in  water,  quite  soluble  in  methyl  and  ethyl  alcobola, 
ether,  chloroform,  acetic  acid,  and  yarious  oils. 

614.  Preparatioiii. — (G.  S.  P.)  Camphor  water,  containing  about 
1  part  in  1,000;  camphor  liniment,  containing  about  200  parts  in 
1,000  parts  of  cotton  seed  oil;  soap  liniment,  containing  45  parts  in 
1,000  parts  of  the  solvent;  spirit  of  camphor,  containing  100  parts 
in  1,000  parts;  camphorated  tincture  of  opium  (paregoric),  contain- 
ing 4  parts  in  1,000  parts;  monobromated  camphor  (monobrom- 
oiimphor).  There  is  also  a  strong  solution  (homeopathic)  of  camphor 
in  spirits  (Kubini's  essence  of  camphor),  equal  parts  of  camphor 
and  alcohoL 

515.  Symptoms. — Although  camphor  cannot  be  regarded  as  a  very 
active  poison,  no  we  11 -authenticated  case  of  death  resulting  directly 
from  its  use  having,  as  far  as  we  are  aware,  yet  been  reported,  it  is, 
nevertheless,  capable  of  producing  very  dangerous  symptoms.  These, 
in  the  cases  which  are  known,  have  varied  somewhat,  but  in  all  there 
has  been  more  or  less  evidence  of  its  action  upon  the  brain;  vertigo, 
confusion  of  intellect,  delirium,  and  somnolence  being  the  most 
prominent  effects.  Indeed,  the  primary  action  of  large  doses  of 
camphor  is  a  powerful,  but  not  a  permanent,  sedative  of  the  nervous 
and  vascular  systems,  followed  by  ataxic  phenomena,  and,  remotely, 
by  slight  and  very  transient  febrile  excitement.  Dr.  Florain  has  re- 
ported the  following  curious  case:  A  man,  fifty-six  years  of  age 
and  of  good  constitution,  took  for  the  relief  of  priapism,  and  under 
a  misapprehension  of  the  directions  of  his  physician,  in  enema  10 
drams  (39  gm.)  of  camphor.  Immediately  afterwards  he  had  sen- 
sations of  cold,  alternating  with  heat  in  the  lower  bowels,  and  tiiese 
sensations  extended  along  the  spine  to  the  neck,  and  spread  over  the 
whole  body.  He  was  then  seized  with  vertigo,  had  grotesque  halluci- 
nations, an  excessive  frequency  of  the  pulse,  embarrassed  respiration, 
vomiting,  and  strangury,  and  was  greatly  prostrated  within  two  min- 
utes after  taking  the  injection.  The  deliriima  increased,  the  features 
became  pale  and  discompo-'ed,  the  eyes  fixed,  and  the  pupils  dilated. 
The  akin  became  covered  witlt  clammy  perspiration,  and  was  ice-cold, 
the  pulse  frequent  and  thready,  and  the  impulse  of  the  heart  very 
feeble.  When  violently  aroused,  the  patient  regained  his  conscious- 
ness for  a  moment,  complained  of  distressing  nau.'W'a,  extreme  chilli- 
ness, and  great  desire  to  sleep.  Vomiting  of  a  yellow,  watery  fluid, 
Vol,  n.  MtD.  Jua. — 31. 
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smelling  of  camphor,  followed,  and  was  fiucc**eded  by  great  pnatn- 
tion.     By  the  assiduous  employment  of  stimulatioii,  both  esWnully 
and  internally,  as  well  as  purgatives,  the  patient  was  rescued  fnn 
this  very  pr^oarious  situation.     He  recovered  entirely,  antl  ihe  onlj 
durable  effect  of  the  camphor  was  seen  in  the  complete  aoaphmlitit 
which  lasted  for  several  weeks,*    Two  other  cases  are  reported  wliere 
the  camphor  was  also  given  in  injection  of  1  dram  (4  gm.),  and  wliirb 
were  followed  by  analogous  symptoms.     In  one  of  these,  the  symj^ 
toms  were  very  similar  to  those  of  an  epileptic  convuUion.*    Dr.  0. 
E.  Brown,  of  Kentucky,  mentions  the  ease  of  a   young  nun,  Ho 
chewed  and  swallowed   about  100  grains  of  camphor.     No  imnp- 
toms  came  on  for  a  short  time,  but  he  was,  perhaps  an  hour  aftw 
wards,  suddenly  seized  with  convulsions,  and  remained  unconsci'.HU 
for  several  hours.     He  was  relieved  by  bleeding  and  a  warm  bith. 
He  gradually  recovered  bis  speech,  but  remained  stupid,  languid,  and 
wandering  all  the  next  day,*     A  few  cases  are  quoted  by  Drs.  Tsvla 
and  Christison,  in  which  camphor  was  taken  by  the  mouth,  but  thet 
do  not  differ  essentially  from  the  preceding. 

616.  Poiaonii^r  from  use  of. — Dr.  Taylor^  mentions  three  cases  rf 
fatal  poisoning  from  camphor  in  infants  under  two  years  of  age.  b 
one  of  thbi-e  fflmphorated  oil  was  given  by  mistake ;  in  another,  half  i 
teaspoonful  of  powdered  camphor  was  followed  by  fatal  results.  Dr. 
Taylor  also  mentions  several  cases  reported  by  Dr.  G.  Jobnsoo,  is 
which  very  dangerous,  but  not  fatal,  effects  followed  the  use  of  i 
strong  solution  of  camphor  in  alcohol,  in  small  doses  of  30  drops  or 
more.  This  solution  went  under  the  name  of  "Rubini'a  homeopathic 
camphor,"  containing  50  per  cent  of  camphor.  It  must,  however,  ht 
admitted  that  very  large  doses  of  camphor  may  be  followed  by  diingw- 
ous,  but  not  fatal,  symptoms."  Another  case  of  poiswiing  by  cam- 
phorated oiF  is  reported  by  Dr.  Hewetson.  Dr,  Lamadrid*  mentioni 
a  case  in  which  an  attack  of  acute  gastritis  followed  an  excessive  do6i 
of  camphor. 

The  few  cases  of  poLsoning  by  camphor  reported  sinc«  the  4li 
edition  of  this  work,*  together  with  a  review  of  the  preceding  cast 
would  seem  to  indicate,  as  in  the  case  of  the  children,  that  the  fattl 
effect  was  due  to  the  alcohol  rather  than  to  the  camphor;  theyoun^ 

■Oairette  ies  HQpitauT,  No.  41.  ISSl.  Th&rap«utlf]iie.       P&ri».       )S6Z,       vi 

'CHnntatt'H  Jiihreabcricht  fllr  1851,  Campnrn,  notion  tOKique.  p.  £67. 
Bd.  IV.  p.  277.  'Liinoet.  London.  1880-S8. 

•  Biwton.  Med.  and  Burg.  Jour,  •  Phila.  Med.  Times.  1879,  SSB. 
XXXVI.  p.  868.  'Finley.  M«l.  Rcc   1837,  Vol.  JTXl 

'Op.  Ht.  p.   125:   Daviea.   Brit.  Ued.  Joar.   US'. 

•Fide  Tro8»eau  et  Rdoui,  Traits   dp  Vol,  I.  p.  726. 


k 


MONOBROMATED  CAMPHOR. 


[g  file 


of  (ifb«n  months,  died  in 
j1  of  spirit  of  camphor. 


seven 

Id  another 


hours  after  taking  a  half  tea- 


e,  a  woman  took  ll^i 
'tifacient  resulting  in 
tlt-mli  after  abortion,  within  three  days.  In  this  case  it  ia  question- 
aide  wliother  the  abortion  or,  not  improbably,  the  large  dose  of 
brandy,  would  explain  the  fatal  action  following  the  camphor  dis- 

tlreil  in  the  brandv. 
|Thpre  is  not  the  slightest  doubt  of  the  fact  that  grave  eymptome 
How  large  doses  of  camphor,  wbelher  taken  without  solvent  or  in 
ahiil  solution ;  but  we  fail  to  find  a  record  of  any  death  occurring 
[ail  udnlt  exeept  when  the  cnnipbor  was  dissolved  in  alcohol. 
[517.  Lethal  doie. — The  smallest  dose  which  appears  to  have  been 
[■tid(>ij  with  serious  symptoms  is  20  grains  (1.3  gm.).*"     In  a  case 
Ited  by  Wibmer,  as  much  as  S  scruples  (10.37  gm.)  of  camphor 
jlvB'l   in  spirit  were  swallowed  by  a  drunkard.     This  was  fol 

rid  by  vertigo,  dimness  of  sight,  delirium,  and  burning  pain  in 
stomach;  there  was  vomiting,  and  yet  the  man  recovered.  The 
nature  of  the  poisonous  agent  cannot  fail,  in  cases  where  camphor  has 
taken,  to  be  discovered,  since  the  odor  is  so  powerful  and  so 
II  known  as  to  betray  itself  at  onoe. 
[ftlS.  Monobromated  camphor. — Monobromated  camphor,  formed  by 
ooinbinaliou  of  bromin  and  camphor,  is  a  violent  poison  in  dosai 
|S0  grains  (2  gm,)or  more."  The  symptoms  are  muscular  weakness, 
are  prostration,  convulsions,  great  reduction  of  the  bodily  heal 
nptimea  to  SO^C),  diminution  in  the  number  of  respirations  and 
of  pulse,  sopor,  stupor,  coma,  and  death.   The  symptoms  have,  at  first, 

tipid  progress,  but,  when  fatal,  death  takes  place  slowly.  An  insuf- 
cnt  niunber  of  cases  of  fatal  results  are  reported  to  base  any  defi- 
nite conclusions  of  pathological  appearances.  The  drug  has  a  very  se- 
dative influence  upon  the  vasomotor  nervous  syatem,  thus  interfering 
with  the  functions  of  organic  life, — pspecially  the  respiratory  and 
-circulatory  systems. 

t$l6.  Detection.- — Camphor  is  readily  detected  by  its  pr)werful  odor. 
d  can  be  separated  from  organic  mixtures  by  shaking  the  acidu- 
lated mixture  with  naphtha,  which,  upon  being  allowed  to  evaporate. 
Hpl  leave  the  camphor  mixed  with  more  or  less  fat. 

This  impure  camphor  can  be  purified  by  repeated  recry stall izati one 
Horn  dilute  alcohol  (50  per  cent),  and  then  identified  by  its  melting 
int,  odor,  taste,  and  spontaneous  evaporation.     If  much  camphor 

7id*  T«t1ot  on  Poinonn.  1874-76;  &nd  a  nionogrB|)h  by  Pathault 
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has  been  taken,  the  odor  will  be  very  perceptible  in  tbe  oootenta  o£ 
the  stomach  and  intestines. 

X7.  Chlokax  htdkats. 

820.  Fropertiea. — Chloral  hydrate,  wrongly  called  chloral  in  the 

U.  S.  P.,  is  fl  white,  crystalline  compound  formed  when  chloralj 
CCI3COH,  is  mixed  with  water.  It  is  slightly  volatile  at  ordinary 
temperatures  (m.p.  58",  b.p.  97.5").  It  is  easily  soluble  in  water, 
alcoholj  and  ether,  baa  an  odor  peculiar  to  itself,  a  disagreeable  taste 
which  may  be  disguised  by  dissolving  it  in  an  alcoholic  drink.  It  is 
readily  decomposed  by  alkalies  into  chloroform,  water,  and  formates. 

621.  Statistics  of  poisoning  from  nse  of. — Mr.  Blyth  reports,  in  his 
table  of  ten  years'  mortality,  137  fatal  poisonings  from  hydrate  of 
chloral;  111  of  these  occurred  from  negligence  or  accident;  15  from 
siuicide,  and  1  from  murder.  In  the  returns  of  the  medical  exam- 
iners of  Massachusetts  for  the  twenty-six  years,  there  are  35  cases  of 
fatal  poisoning  reported,  1  of  which  was  homicide,  and  34  suicide; 
but  there  were  none  caused  by  accident  or  negligence.  The  collation 
in  medical  literature  of  cases  of  poisoning  by  Witthaus  and  Becker 
shows  70  accidental  deaths  from  this  poison,  23  suicidal,  and  one 
homicidal.  During  the  earlier  introduction  (about  1889)  of  this 
poison  as  a  medicinal  agent,  deaths  from  accidental  overdoses  were 
more  common  than  during  the  later  years.  This  is  particularly  noted 
in  the  returns  of  the  medical  examiners  of  Massachusetta,  in  which 
none  during  the  last  twenty-five  years  are  reported  as  accidental.  It 
should  be  remarked  that,  after  its  ingestion  on  an  empty  stomach,  it 
is  very  much  more  rapidly  absorbed  than  when  the  stomach  has  been 
subjected  to  continuous  alcoholic  excesses.  In  the  latter  condition, 
though  earlier  absorption  may  be  delayed,  yet,  at  a  later  period,  the 
absorption  may  be  relatively  quicker;  and  this  may  account  for  the 
more  frequent  accidental  deaths,  where  this  drug  was  employed  to 
relieve  the  restlessness  attributable  to  chronic  alcoholic  excess,  as 
larger  and  more  frequent  doses  may  be  required  to  overcome  the 
wakefulness  of  chronic  alcoholism. 

Probably  there  are  almost  as  many  cases  of  abuse  of  chloral  drink- 
ing as  there  are  of  morphin  eating,  in  which  the  long-continued  use 
of  chloral  either  ends  in  death,  or  the  persons  become  fit  subjects  for 
the  insane  asylum;  but  this  question  is  one  which  belongs  to  the 
alienist  rather  than  the  toxicologist. 

622.  Symptomi  of  acute  poisonii^. — The  symptoms  of  chloral  poi- 
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•oning  vary  in  different  persons  and  under  different  circumstances. 
Wben  administered  to  a  patient  in  full  health,  who  is  not  addii^ted 
to  alcoholic  excesses,  there  ia,  at  first,  a  period  of  escilernent  of  short 
•iiiration,  which  should  immediately  be  followed  by  a  tendeucy  to 
sleep.  In  moderate  doses,  below  30  grains  (2  gra.),  this  tendency 
on  be  resisted,  and  the  patient  can  ward  off  sleep;  with  the  same 
dcM  repeated  at  too  short  an  interval,  or  with  larger  single  doses, 
tho  tendency  to  sleep  is  not  controllable  and  has  the  character  of 
■srcoeis.  The  bodily  temperature  falls  below  normal  in  a  very  few 
moments  after  taking  the  dose,  ten  to  twenty  minutes;  occasionally, 
tbe  preliminary  excitement  may  be  almost  delirious  before  sleep  is 
effected.  During  the  deep  slumber  of  narcosis,  the  face  is  flushed 
and  the  veins  prominent;  and  in  the  case  of  an  overdose,  or  several 
normal  doses  taken  too  near  together,  sleep  may  pass  directly  into 
death  without  any  marked  change.  In  some  cases  there  may  be  b 
period  of  collapse,  and  the  patient  pass  away  in  syncope.  The  time 
from  the  ingestion  of  the  poison  until  the  moment  that  death  arrives 
is  very  variable,  and  is  in  part  dependent  upon  the  size  of  a  stnglo 
dose  or  a  moderate  dose  repeated  often — say  once  in  an  hour.  The 
dangerous  symptom  that  follows  a  single  overdose  of  chloral  is  pro- 
found sleep,  accompanied  with  stertorous  breathing,  not  very  unlike 
that  produced  by  opium;  but  still  the  patient  can  be  partially 
>uaed,  tliougb  nnable  to  talk  coherently;  this  profound  sleep  may 

into  coma,  muscular  relaxation,  and  finally  death. 

STmptomi  of  chronic  poiionin^. — Both  subacute  and  chronic 

ning  present  symptoms  varying  in  character  with  individuals. 
After  continuous  use  of  chloral,  the  digestive  system  may  suffer  from 
disturbances  complicated  with  diarrhea;  usually  these  symptoms,  if 
Bontinued  for  a  long  period  of  time,  result  in  emaciation.  Dr.  Smith 
^Bs  especial  attention  to  a  rash  and  cutaneous  desquamation  which 
Ottnirred  in  these  cases. 

The  first  symptom  of  danger,  after  the  continued  abuse  of  this 

tig,  is  a  peculiar  rash  resembling  in  some  particulars  that  of  scarla- 
B  or  roseola.  This  may  be  followed  by  desquamation  of  the  cuticle, 
jod  ia  generally,  perhaps  invariably,  accompanied  by  albuminuria. 
BAfter  subacute  poisoning  there  may  also  be  seen  a  purplish  color 
st  the  roots  of  the  nails,  a  still  further  proof  of  arrest  of  nutrition 
of  the  tissues.  It  is  not  uncommon  to  see  these  last-nameil  symptoms 
of  defect  of  nutrition  follow  as  a  sequela  of  a  single  large  dose; 
but  it  18  more  usually  observed  after  the  continuance  of  several  small 
With  the  defective  signs  of  nutrition,  there  may  be  associated 
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irritability  of  the  nervoufi  Bystem,  such  as  sleeplessoeHs,  generii 
malaise,  clouded  intelligence ;  sometimes  a  depression  of  the  spirit^ 
almost  melancholia,  results.  After  the  continued  use  of  cMora^ 
similar  conditions  ma;  exist  which  simulate  those  noticed  in  muii 
a  potu,  when  the  use  of  the  drug  ia  suddenly  suspended.  Habitoil 
users  of  chloral— especially  when  the  drug  is  taken  for  a  long  period 
of  time — may  die  suddenly ;  but  this  accident  generally  occurs  from 
overstepping  their  nsual  medicinal  dose. 

624.  Lethal  dose. — In  7  cases  of  poisoning  quoted  by  Mr.  Blvth, 
three  persons  took  a  small  dose,  from  20  grains  to  40  grains  (1.30  to 
2.60  gm.)  respectively,  and  lived  from  eight  to  ten  hours;  two,  taking 
62  and  67  grains  (4  to  4.3  gm.)  respectively,  died  very  shortly  after 
the  administration  of  the  chloral ;  in  a  sixth  case  (related  by  Brown), 
53  grains  (3.5  gm.),  the  patient  lived  an  hour;  in  another,  after  i  doM 
of  78  grains  (5  gm.),  death  took  place  in  a  quarter  of  an  hour.  T)k 
fatal  doses  recorded  would  seem  to  be,  for  an  adult,  between  the  tm 
extremes,  30  grains  to  1  ounce  (2  gm.  to  31  gm.).  This  latter  would 
hardly  be  a  safe  dose,  under  our  present  knowledge,  as  derived  from 
recorded  cases.  Any  dose  above  123.44  grains  (8  gm-)  would  be  itsf 
gerous,  unless  treatment  should  be  promptly  applied.  Doses  ibon 
163.4  grains  (10  gm.)  may  always  be  expected  to  be  fatal.  If,  bo» 
ever,  the  8  grams  were  administered  in  divided  doses,  four  or  fin 
hours  apart  during  the  twenty-four  hours,  it  would  not  be  expected 
to  be  a  dangerous  dose.  English  physicians  consider  20  gniu 
(1.30  gm.)  a  very  full  dose  for  a  child  of  four  years,  and  50  gniu 
(3.24  gm.)  for  an  adult  A  young  woman  of  twenty  yean  n 
fatally  poisoned  by  30  grains  (2  gm.),  in  35  hours  after  tiliiij 
the  dose.  While  it  may  be  said  that  children  bear  proportionate 
larger  doses,  according  to  their  age,  better  than  adults,  old  person 
are  more  susceptible  to  the  poisonous  action  of  small  doses.  A  duH 
a  year  and  a  half  old  died  in  ten  hours  after  taking  a  dote  oft 
grains  (0.195  gm.).  When  first  used  in  France,  early  after  its  i» 
dicinal  introduction,  in  order  to  produce  anesthesia,  a  patient  who  i* 
ceived  by  intravenous  injection  a  solution  of  10  grams  in  30  culw 
centimeters  of  water  became  insensible  before  the  whole  quanti^ 
was  injected.  The  patient  was  aroused  immediately  by  the  appli* 
tion  of  an  electric  current,  one  pole  on  one  side  of  the  neck,  the  othff 
on  the  epigastrium.  The  injection  of  6  grains  (0.390  gra.)  of  cUonl 
into  the  veins  for  the  purpose  of  producing  surreal  anesthesia  wii 
followed  by  death  in  six  minutes.*^  The  introduction  by  rectal  enOBi 
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5.86  grams  of  chloral  in  a  solution  caused  the  death  of  a  patient 
in  three  hours. 

Another  interesting  case  in  Medical  Jurisprudence  is  described  by 

the  patient  himself  :^'  He  took  in  three  doses,  hourly,   Ibj  grains 

(12  gm.)  of  chloral  hydrate.     The   pain,  which  he,  a  pbyaician, 

•ought  to  relieve,  vanished  after  the  first  dose;  unwittingly,  he  took 

jhe  other  two  doses,  and  sank  into  a  sleep  lasting  twelve  hours.   When 

■woke,  he  experienced  difficulty  in  answering  questions;  he  lay 

*»till,  after  sleeping  for  the  nest  twelve  honra,  and  subsequently  alept 

_aXl  night,  waking  up  recovered. 

There  have  alco  been  cases  reported,  where  it  was  used  with  sui- 

idal.  but  none  with  criminal,  intent.     Our  notice  will,  tJierefore,  be 

ifined  to  a  review  of  some  of  the  cases  which  have  been  noticed  in 

various  medical  joumala. 
Dr.  Smith,  of  Baltimore,^*  reports  four  cases  which  came  under 
personal  observation;  in  some  of  these  fatal  cases  of  poisoning, 
bloral  hydrate  had  been  used  in  moderate  continued  doses,  and  in 
others  in  an  excessive  single  dose. 
Dr.  Rinhardaon,  of  London,'"  considers  2  drama  of  chloral  a  dan- 
>n5,  and  3  drama  a  fatal,  dose-     He  thinks,  also,  that  we  cannot 
fely  increase  the  daily  dose  (in  fact  it  is  in  this  way  that  many 
the  accidents  have  occurred)  of  chloral,  as  we  can  that  of  opium, 
sd  that  the  system  does  not  become  habituated  by  its  continued  usr?, 
ar  able  to  eliniinate  larper  doses  than  at  first." 
A  clergyman,  in  England,"  had  liecn  in  the  habit  of  using  chloral 
small  doses  to  induce  sleep.     Though  the  precise  dose  that  pre- 
3ed  his  death  coxM  not  be  ascertained,  yet,  during  ten  days,  he  bad 
ansiimed  from  14  to  15  drams  (nearly  2  oz. ). 
In  the  first  half  of  the  volume  for  1871  of  the  London  Medical 
Times  and  Gazette  are  recorded  three  more  cases  of  death  occurring 
fter  the  use  of  this  drug. 

Dr.  H.  W.  Fuller,'*  reports  a  case  in  which  30  grains  (2  gm.)  of 
bloral  produced  alarming  symptoms,  and  another  in  which  the  same 
loae  produced  death. 

Dr.  Ncedham"  reports  the  case  of  a  woman,  aged  fifty  years,  who 
[>)[  30  grains  of  chloral  to  relieve  a  mental  unquietnesa  amounting 
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insanity.  The  first  day  she  took  this  dose  at  halt  past  hve  in 
eveoing  and  repeated  it  at  eleven  o'clock.  The  second  day  at  ten  in 
the  morning  ahe  took  15  grains  (1  gm.),  and  at  three  in  the  afternoon 
she  repeated  this  dose.  The  third  day  ghe  took  30  grains  (2  gm.)  at 
one  o'clock  in  the  morning,  again  a  few  moments  after  eight,  and 
finally  at  half  past  one  in  the  afternoon.  On  the  evening  of  the 
second  day  she  was  out  of  bed  and  moving  about  On  the  third  day 
she  was  sleeping  and  had  a  somewhat  rapid  pulse,  and  at  six  in  the 
evening  ahe  was  still  sleeping.  The  next  morning  her  pulse  waa 
108,  and  attempts  to  arouse  her  were  of  no  avail.  The  pupils  w»re 
a  little  contracted.  After  several  ineffectual  attempts  to  arouse  her 
during  the  day,  1/10  of  a  grain  (0.0065  gm.)  of  strychnin  (an  anti- 
dote recommended  by  Prof.  Liebreich  (was  auhcutaneously  injected 
in  three  separate  doses;  but  she  passed  from  her  lethai^ic  sleep  intO' 
11  state  of  coma,  and  died  the  next  day  at  four  in  the  afternoon. 

Dr.  Dabb  reports  in  minute  detail^**  a  case  where  serious  appre- 
hension was  felt  for  the  life  of  his  patient 

Another  case  has  been  reported  in  the  service  of  Dr.  Ludlow"  at 
the  Philadelphia  Hospital,  where  a  nurse,  supposed  to  have  swal- 
lowed 460  grains  (30  gm.),  was  found  in  an  unconscious  condition, 
from  which  she  was  with  great  difficulty  rescued  by  vigorous  flagel- 
lation of  the  surface  of  the  body  and  by  the  application  of  electricity. 

"The  maximum  quantity  of  chloral  hydrate  that  can  be  borne,  at 
one  dose,  bears  some  proportion  to  the  weight  of  the  animal  sub- 
jected to  ifa  influence.  The  rule,  however,  does  not  extend  etpially 
to  animals  of  any  and  every  class.  The  proportion  is  practically  the- 
same  in  the  same  classes,  but  there  is  no  actual  universality  of  rule. 
.  .  .  The  human  subject,  weighing  from  190  to  140  pounds,  will 
be  made,  by  90  grains,  to  pass  into  a  deep  sleep,  and  by  140  grains, 
into  fatal  sleep.  .  .  .  Evidence  has  been  brought  before  me 
which  leads  me  to  think  that,  although  80  grains  would,  in  most  in- 
stances, prove  fatal,  it  could,  under  very  favorable  circumstances,  be- 
recovered  from. 

"Dr.  Hills,  of  the  Thorpe  Asylum,  "Norwich,  has,  for  example,  fav- 
ored me  witb  tlie  facta  of  an  instance  in  which  a  suicidal  woman  took 
no  less  than  472  grains  (31  gm. )  of  the  hydrate  of  chloral  dissolved 
in  16  ounces  (480  cc)  of  water,  and  actually  did  not  die  for  thirty- 
three  hours.  Such  a  fact,  ably  observed  as  it  was,  is  startling;  but  it 
does  not,  I  think,  militate  against  the  rule  that  140  grains  (9  gm.)  is. 
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the  maximum  quantity  that  should,  under  an;  circumstances,  be  ad- 
ministered to  the  human  subject  .  .  .  Ab  a  near  approximation 
to  the  truth,  an  adult  person,  who  has  taken  chloral  in  sufficient  quan- 
tity to  be  influenced  by  it,  disposes  of  it  at  the  rate  of  about  7  grains 
(0.5  gm.)  per  hour.  In  repeated  doses  the  hydrate  of  chloral  might 
be  given  at  the  rate  of  12  grairia  (0.8  gm.)  every  two  hours  for  twenty- 
four  hours,  with  less  danger  tlian  would  occur  from  giving  twelve 
times  twelve  (144)  grains  (9.2  gm.)  at  onoe;  hut  I  do  not  think  that 
amount  ought  to  be  exceeded,  except  in  the  moat  extreme  circum- 
stances, even  in  divided  doses."" 

From  other  experiments  and  observations  alluded  to  in  the  aame 
paper,  Dr.  Richardson  "has  no  doubt  it  will  be  found,  as  the  chronicle 
of  deaths  from  chloral  hydrate  increases,  that  the  mortality  of  the 
agent  will  he  greatest  when  the  thermometrical  readings  are  the  low- 
est, and  vice  versa." 

As  stated  above,  in  acute  alcoholism,  or  mania  a  potu,  the  absorp- 
tion of  chloral  hydrate  is  slow  or  is  retarded ;  this  sometimes  leads  to 
fatal  accidents  from  the  incautious  use  of  large  doaes.  As  the  elimi- 
nation of  alcohol  is  accomplished,  the  accumulated  large  doses  of 
chloral  in  the  stomach  may  be  all  at  once  absorbed,  and  bring  about  a 
fatal  poisoning. 

From  what  is  known  with  regard  to  the  use  of  this  drug,  it  is 
probable  that  not  more  than  20  to  30  grains  of  chloral  should  be 
administered  in  a  single  dose,  and  that  it  is  somewhat  dangerous  to 
repeat  this  at  shorter  intervals  than  six  to  eight  hours.  (The  absorp- 
tion of  chloral  by  a  fasting  stomach  is  quite  rapid.) 

S25.  Treatment. — Liebreich,  who  introduced  chloral  hydrate  as  a 
medicine,  relied  upon  subcutaneous  injections  of  strychnin  as  a 
special  antidote  to  chloral  poisoning. 

Strychnin  is  not  to  he  relied  upon"  as  an  antidote  to  chloral  poi- 
soning. The  most  theoretical  and  practical  method  of  relief  in  cases 
of  poisoning  would  be  external  stimulation,  rectal  injections  of  some 
stimulating  liquid,  as  a  mixture  of  castor  oil  or  broth  with  turpen- 
tine; and  the  use  of  electricity,  either  in  the  form  of  galvanization 
or  faradization ;  and  also  the  placing  of  the  patient  in  a  warm  atmos- 
phere, and  causing  him  to  inhale  warm  air. 

The  absorption  of  chloral  is  so  rapid  that  it  Beems  almost  impoasi- 

■Thp  above  b  entraoted  from  an  es-  "Fide  G»i.  Hebd.  de  MMpcinp  et  de 
ceedinRly  inti^reBting  report  on  the  phy*  Chirurgie,  June  21,  1872,  p.  400,  snd 
giolt^tal  aetjon  of  thp  organic  chemical  July  1872, p.  467. 
compounds,  b;  B.  W.  Richardaon,  M.  D., 
F.  R.  S. 
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lie  •:  S^  T-I :  : :  ise  poison  br  vadung  oat  the  stomach,  u  is  euH 
-Tij^r^  .--.zi^~  •.:  'i-i^-cs  z^T^  been  fvaUovol ;  tune  sbonld  oot  be  wuted 
^  iKeiirnr  ■^'  -jr-x--  n  f-iT  "Hi  tTcatiDeiiL     Artificial  respiration  should 
X  Tji-i  - — ^-  i-ii^'T.  tl»>  the  inhalatiMi  of  oi^gen,  and  the  tpplia- 
"6  c  :!  b:i:  v-.t.'jrT.  :tjT«riii^io  isaease  tlwBnrface  temperatan  of  tba 
'A.'ij:  izKCL-.Tz'i^z,  t-v  sabcnuneoos  injection,  often  faila  to  cm* 
-n:3Lr-r:uL  i^  i  tiZ  .:tlT  a-id  lo  the  gremt  depression  already  exisUog 
£=.  '2i>  =ier- .  'Zs  TTize::^-    A  ««ak  alkali  given  to  the  stomach  maj  catHt 
a  M«:c^i:i<i^': ^  -if  c!tl->ral  br  tike  prodnction  of  chloroform,  dtougli 
■W9  'lA-^  ^:>:  =.'9S  cccz'i^nce  in  tbia  dieniical  decorapoaitioii  iuidi 
rse  i'-ifj.     H:c  ix-^w  1=  a  eood  gtimnlant  for  the  heart,  if  the  pktient 
^±3.  x  Siititi  V  TvalLijv-  iL     We  nrnst  confess  that  the  methods  of 
r-M — -ri  <b;cl^  w  pnctiaed  nnder  the  direction  of  a  skilful  ^ja- 
d.iz.  esxct  for  ;be  application  of  heat  to  the  surface  of  the  body  to 
zricizKt  fi7;;:lidoa  in  the  capUlary  Uood  vessels.     An  nnprofestionil 
r«R«:c  is  trri^  to  reliere  a  person  poisoned  by  chloral,  may  be  apt 
■^'  tTit^z:  a  treasaent  vbit^  miald  do  more  harm  than  good. 

SH.  Accaa. — ^Whoi  first  introdoeed  as  a  medicinal  agent,  ia 
0«»;7  c-f  :5  ai^on,  as  advanced  by  Liebreidi,  was  to  demoutntt 
i=:  the  body  «sat  can  be  accomplished  in  the  chemical  laboratory. 
C^-iral  iz.  zhe  rreiesce  of  a  ireak  alkaline  solution  is  there  deoom- 
Z':<x-i  -.-::  .-ilrrrrrTr::  and  formic  acid.  With  the  ezpectatioii  ol  the 
i'-->  r-.'i'z  ■::'  ciZ-:— il  hydrate  into  the  alkaline  blood  circulating  in 
■r-T  '"ij-  lic-J^ioii  afsnme-i  the  chloroform  to  pass  into  the  tisaoa 
iT.i  rr;«i~?^  ir-sj-rb^iia.  At  the  time  of  the  adTanccment  of  tliL- 
:r-»-rT.  ,-7  ;'■  rr'y  i::er,  the  present  writer  and  many  others  dbproved 
■il-:'  :^r-:T7  ::  •ii-?  d«i>mp<eition  of  hydrate  of  chloral  into  chlorofom 
-^■-"■:r.  tie  '.i-dzz  i-yi^.  by  experiments  on  animals."  Since  then, 
-.  r  ■■  r^  -~  vi:.?'  '.-"^  'nave  abandoned  this  theory  of  Liebreicb.  While 
.'  i:  ■".  "v-^iirjr  that  t'LIoral  hydrate  can  be  decomposed  in  some  de- 
.r^T^  ;t  :'z^  :'.».:  ■■■.■-•side  the  body  at  normal  temperature,  this  action 
—.-.:?:  S?  rr'.rriT:-:  !■>!  reveral  hours  in  order  to  furnish  sufficienl 
A.-,  v.-:  ■::  v'h'.or".  :orm  :■:•  produce  anesthesia.  It  has  been  found  thil 
a  1  r^rr  i"¥":  so! •.:::■.■■::  ■.■■t  alkali  does  not  decompose  chloral  in  sufficient 
.-I -.■.■■  v.r.:  a:  a  V.»i  boat,  within  the  time  in  which  the  effects  of  chloral 
ar'  -'.  v.r.  •>,  :.:e  lx-:y.  It  is  more  probable,  as  now  admitted,  tbit 
o":,"  -;'  !-.v.;ra;e  is  ab-^^rlicd,  and  circulates  as  such  in  the  nem 
*v:  UT  ".v>.i,'h  v>">:-.:r»l5  the  heart's  action;  also,  through  the  same  inlii- 
b:::v'n  of  this  nerve  center,  the  respiration  is  slowed  and  finiU; 

•  N.  Y.  Med.  Juur.  1372,  Vol.  SV.  pp. 
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after  taking  l^  ounce  of  cbloroforin,  with  convulsions,  insensibility, 
dilated  pupils,  trismus,  flushed  face,  a  full  and  oppressed  pulse,  and 
foaming  at  the  mouth,**  Another  person,  also  a  female,  swallowed  2 
ounces  of  chloroform ;  there  was  a  deep  stupor,  without  congestion  of 
the  face,  and  the  pupils  were  contracted. ^'^  In  neither  case  was  the 
puise  reduced.  In  a  third  case  the  symptoms  were  the  same  as  in  the 
second,  and  were  also  produced  hy  2  ounces  of  the  liquid.*'  When 
-death  has  been  produced  by  the  internal  use  of  chloroform,  its  local 
irritant  action  has  evidently  been  the  chief  cause  of  the  fatal  result. 
Three  cases,  at  least,  of  this  description  are  recorded.**  In  all  of 
them  the  quantity  taken  was  from  1  to  2  ounces,  and  the  local  symp- 
toms were  those  of  an  active  irritant  of  the  stomach.  In  one  ease 
the  air  passages  shared  in  the  irritation,  and  their  congestion  was  the 
immediate  cause  of  death.  In  all,  examination  of  the  bodies  showed 
softening  of  the  mucous  membrane  of  the  stomach,  and  in  one  case 
ulceration  also. 

The  details  of  these  symptoms  may  be  described  in  two  classes: 
First,  the  local  irritation  upon  the  stomach  and  the  air  passages,  as 
■well  as  in  the  throat  and  abdomen,  and  vomiting  with  involuntary 
emptying  of  the  bowels ;  and  second,  the  absorption  by  inhalation  in 
the  lungs  of  the  chloroform  in  the  general  circulation,  which  are  not 
unlike  those  symptoms  attributable  to  the  usual  inhalation  of  chloro- 
form. After  small  doses  there  may  be  a  period  of  excitement ;  after 
large  doses  a  mental  depression  begins,  immediately  followed  by  un- 
consciousness, generally  within  ten  minutes;  the  skin  assimies  a 
muddy  color,  is  cool,  and  the  respiration  becomes  irregular  and  ster- 
torous ;  the  heart's  action  is  weak.  When  most  of  the  chloroform  is 
passed  rapidly  into  the  stomach,  and  not  inhaled,  death  seems  to  be 
caused  by  the  shock  due  to  the  gastrointestinal  irritation;  while,  if 
the  larger  portion  has  been  involuntarily  inhaled,  the  pulmonary 
symptoms  prevail.  The  mortality  appears,  from  cases  recorded  by 
Elliott  and  Hirsch,'*  to  be  somewhat  between  the  limits  of  26  to  41 
per  c«nt  in  a  total  of  74  cases. 

634.  Subacute  lymptoms  after  swallowing  ohlDroform. — After  swal- 
lowing, if  death  has  not  occurred  during  acute  poisoning,  and  the  pa- 
tient continues  to  live,  he  will  suffer  from  coma  for  many  hours,  and, 
on  coming  out  of  the  unconsciousness,  from  abdominal  pain,  bloody 

•Med.  Times  and  Gaiptt«,  Dec.  185T,  Phila.   Med.   Enam.   Nov.  185B,  p.  658; 

p.  61S.  Loudon  Lancet.  April.  1S59,  p.  400. 

-Annuaire  de  ThSrap.  XVIII.  SS.  "Mpd.  Rm.  1885.  Vol.  XXVII.  p.  21); 
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diarrhea,  swelling  of  the  liver,  jaandioe  (ictema),  and  psinfol 
urisatioiL  If  the  primar;'  irritation  ia  due  to  most  of  the  chloroform 
passing  into  the  stomach,  he  may  die  from  oonditions  of  gastritiar 
and  inflammation  of  the  small  intestiiie,  or  from  failure  of  the  hearf  a 
action ;  if  a  larger  portion  has  heen  inhaled,  he  will  die  from  predom- 
inance of  the  pulmonary  aymptoma,  or  from  the  failure  of  the  heart 
Either  of  these  two  conditions  nisy  persist  for  several  days,  after 
which  the  patient  will  slowly  recover,  the  symptoms  gradually 
disappearing. 

036.  Chronic  poiaoning  from  iwaUowing  oUoroform. — ^This  may  also 
occur  from  drinking  small  doses  of  the  drug,  the  habit  being  inatitut«<) 
first  for  the  relief  of  pain,  sometimes  as  a  substitute  for  some  othor 
soothing  or  narcotic  remedy.  In  these  cases,  the  chief  symptoms  are 
disturbances  of  the  digestion,  and  also  of  the  sympathetic  nervous 
extern,  as  well  as  from  the  other  effects  of  narcotic  poisoning,  such  aa 
hallucination,  or  delirium  tremens  in  alcoholism. 

536.  I«thal  dose. — This  is  difficult  to  state  because  part  of  the  drug 
may  he  swallowed  and  the  other  part  inhaled;  1  dram  (3.8  gm.) 
caused  the  death  of  a  child  of  four  years,  and  another  of  the  same  age 
recovered  from  twice  this  amount  An  adult  died  after  4  drams 
(15.6  gm.).  In  one  case  a  man,  forty-three  years  of  age,  swallowed 
a  dose  of  1  ounce  (29  gm.)  and  died  within  thirteen  hours  (Bridg- 
man).'*  On  the  other  hand,  a  man,  forty-six  years  of  age,  drank  5 
ounces  (145  gm.)  of  chloroform,  and  vomited  freely;  on  being  taken 
to  the  hospital,  the  stomach  was  washed  out,  but  the  contents  con- 
tained no  odor  of  chloroform.  The  exhalations  of  the  lungs  con* 
tained  chloroform.  Efforts  to  breathe  having  ceased,  artificial 
respiration  was  resorted  to,  which  relieved  the  cyanosis,  and  pallor  of 
the  skin,  and  dilatation  of  the  pupils;  it  also  restored  the  refiex  action 
of  the  conjunctiva,  and  the  patient  bogan  to  breathe  naturally  in  a 
few  momente.  In  four  hours  consciousness  returned,  but  he  com- 
plained of  pain  in  the  throat  and  belly.  He  left  the  hospital  two 
days  later  apparently  well.** 

537.  Foisonii^  from  inhalation  of  chloroform. — tip  to  the  begin- 
ning of  the  year  1867,  the  total  number  of  recorded  deaths  by  chloro- 
form inhalation  was  133,  in  33  (25  per  cent)  of  which,  no  possi- 
ble explanation  of  death,  in  the  state  of  our  present  knowledge, 
oould  be  given,  other  than  that  of  poison."*     "The  rate  of  mortally 

*■  Brldgnun,  London  lancet.  1897.  Vol.       ■■  An.  Jour,  of  Med.  Bel.  Oat  18S7,  R 
n.  p.  SS4.  324. 

■Gladgttw    Med.    Jour.     1898,     Vol. 
XUX.  p.  M7. 
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fter  taking  14  ounce  of  chloroform,  with  convulaions,  inaenaibility, 
lated  pupils,  trismus,  flushed  face,  a  full  and  oppressed  pulse,  aad 
foaming  at  the  mouth.*"  Another  person,  also  a  female,  swallowed  3 
ounces  of  chloroform ;  there  was  a  deep  stupor,  without  congestion  of 
le  face,  and  the  pupils  were  contracted.*"  In  neither  case  was  the 
reduced.  In  a  third  case  the  symptoms  were  the  same  as  in  the 
nd,  and  were  also  produced  by  2  ounces  of  the  liquid.*'  When 
th  has  heen  produced  hy  the  internal  use  of  chloroform,  its  local 
irritant  action  has  evidently  been  the  chief  cause  of  the  fatal  result. 
Three  cases,  at  least,  of  this  description  are  recorded.'*  In  all  of 
lem  the  quantity  taken  was  from  1  to  2  ounces,  and  the  local  symp- 
■ms  were  those  of  an  active  irritant  of  the  stomach.  In  one  case 
le  air  passages  shared  in  the  irritation,  and  their  congestion  was  the 
mediate  cause  of  death.  In  all,  examination  of  the  bodies  showed 
ing  of  the  mucous  membrane  of  the  stomach,  and  in  one  case 
iration  also. 
The  details  of  these  symptoms  may  he  described  in  two  classes: 
>t,  the  local  irritation  upon  the  stomach  and  the  air  passages,  as 
as  in  the  throat  and  abdomen,  and  vomiting  with  involuntary 
iptying  of  the  bowels;  and  second,  the  absorption  by  inhalation  in 
le  lungs  of  the  chloroform  in  the  general  circulation,  which  are  not 
ike  those  sjinptoras  attributable  to  the  usiial  inhalation  of  chloro- 
orm.  After  small  doses  there  may  be  a  period  of  excitement;  after 
large  doses  a  mental  depression  begins,  immediately  followed  by  un- 
eonsciouaneas,  generally  within  ten  minutes;  the  skin  assumes  a 
muddy  color,  is  cool,  and  the  respiration  becomes  irregular  and  ster- 
roas;  the  heart's  action  is  weak.  When  most  of  the  chloroform  is 
rapidly  into  the  stomach,  and  not  inhaled,  death  seems  to  be 
by  the  shock  due  to  the  gastrointestinal  irritation;  while,  if 
the  larger  portion  baa  heen  involuntarily  inhaled,  the  pulmonary 
symptoms  prevail.  The  mortality  appears,  from  cases  recorded  by 
Elliott  and  Hirsch,**  to  be  somewhat  between  the  limits  of  26  to  41 
r  «>nt  in  a  total  of  74  cases. 

534.  Sabaonte  lymptoias  after  iwaUowin^  ohloroform. — After  swal- 
lowing, if  death  has  not  occurred  during  acute  poisoning,  and  the  pa- 
tient continues  to  live,  he  will  suffer  from  coma  for  many  hours,  and, 
■on  coming  out  of  the  unconsciousness,  from  abdominal  pain,  bloody 

'Med.  Time*  and  Oazette,  Dec.  1857,  Philn.  Med.  F.xem.   N^ov.   1866,  p.  BSO; 

p.  41S.  London  Lancpt.  April,  1859,  p.  400. 

-Annualw  de  Therap.  XVIII.  5S.  "Med.  Ree.  1886.  Vol.  XXVII.  p.  W; 

-  Am.  Jour-  of  Med.  Set.  Oct.  1857,  p.  Zeitflehr.  f.  Klin.  Med.  18fl4,  Vol.  XXIV. 

4*7,  p.  lao. 
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fatty,  though  the  heart  waa  not  excessively  distended  becanae  the  ex- 
ternal jugular  vein  had  been  opened  in  hopes  of  relieving  the  patient; 
the  blood  was  flnid,  having  an  odor  of  chloroform.  Out  of  121  under 
chloroform,  the  period  at  which  death  occurred  was  as  follows: — ** 

For  intended  operfttiona,  or  immediatel;  before  M 

During  operations , 42 

After,  inunediatel;,  or  sooo £fi 

111 


SanBom*"  preaenta  some  faeta  in  100  esses  of  deaths  oansed  by  in- 
halation of  chloroform,  as  follows;  44.6  per  cent  occurred  before  the 
full  naroosis  had  been  reached ;  34.7  per  cent  during  the  second  stage 
of  anesthesia;  20.6  per  cent  shortly  after  this  stage. 

Kappeler  mentions  that,  out  of  101  cases  of  deaths  from  chloro- 
form inhalation,  47.7  per  cent  occurred  before  the  full  anesthesia; 
62,2  per  cent  during  complete  anesthesia. 

It  is  generally  admitted  that  chloroform  inhalation  should  be 
caused  by  chloroform  arranged  so  that  the  patient  shall  breathe  96 
per  cent  of  air. 

It  ia  fair  to  assume*^  that  the  extensive  use  of  chloroform  inhala- 
tion in  surgery  varies  in  mortality  from  1  per  10,000  to  6,3  per  10,- 
000.  though  it  is  quite  probable  that,  in  many  of  the  cases  where 
death  has  been  reported  as  due  to  a  shock  during  an  operation,  the 
true  cause  may  have  been  overlooked,  and  really  should  have  been  at- 
tributed to  the  chloroform  inhalation.  In  the  Massachusetts  medical 
pxaminers'  returns,  the  deaths  from  chloroform  inhalation  were  39,  6 
of  which  occurred  from  accident  or  negligence,  and  33  were  suicidal. 
One  of  the  cases  by  accident  ia  specified  in  the  returns  as  being  due 
to  self-administered  inhalation  by  patient  in  bed,  the  chloroform  hav- 
ing been  inhaled  for  neuralgia.  Another,  holding  some  chloroform 
in  her  mouth  to  relieve  neuralgia,  suddenly  laughed  byaterically,  in- 
advertently swallowed  it,  and  immediately  died.  Of  the  cases  of  sui- 
cide, two  were  cases  where  chloroform  was  swallowed  by  the  mouth ; 
in  one  instance,  1  ounce  (31  cc),  drank  at  one  swallow.  The  third 
case  (Medical  Examiner  Paddock,  case  No,  12),  an  old  man  of  sev- 
enty years  swallowed  the  contents  of  two  bottles,  one  of  which  con- 
tained laudnanum,  chloreform,  and  ammonia ;  and  tlie  other  i/^  ounce 
tincture  of  aconite.   The  contents  of  the  first  bottle  were  taken  shortly 
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fore  breakfast  lime  on  an  empty  stomach,  and  the  V^  ounce  tincture 
of  aconite  immedJatelj  afterwards.     He  vomited  some  matter  having 
^fae  smell   of  chloroform;  after  violent   retching  he  became   uncon- 
^pioiis,  and  died  two  hours  after.     Before  death,  the  pupils  were  con- 
tracted and  the  breathing  stertorous.     These  symptoms  would  indi- 
cate that  this  death  ahould  be  excluded  from  that  of  suspet-ted  chloru- 
form  poisoning,  on  account  of  the  predominance  of  the  opium  nar- 
cosis.    The  autopsy,  four  hours  after  death,  showed  that  the  chloro- 
^prm  had  pr<:>duced  local  irritation  of  the  stomach  and  small  lateatine, 
^piiile  the  other  post-mortem  appearances,  as,  for  instance,  the  en- 
gorgement of  the  pulmonary  vessels,  serous  effusion  under  the  arach- 
noid membrane  of  the  brain,  cerebral  ventricles  empty,  and  the  sur- 
face of  the  brain  substance  injected,  would  indicate  poisoning  by 
opium. 

When  inhalation  may  be  injurious. — Anesthetic  agents,  now  so 
much  used  in  surgical,  dental,  and  obstetrical  practice,  in  the  form  of 
Taper,  are,  as  is  well  known,  capable  of  producing  fatal  effects.  Occa- 
sionally death  has  been  due  to  their  maladministration,  the  patient  be- 
ing either  unfitted  to  respire  them,  or  having  been  required  to  inhale 
them  unmixed  with  atmospheric  air,  or  for  too  long  a  time.  Such  acci- 
dents have  been  extremely  few  in  the  cfl*e  of  ether,  and,  since  the  prop- 
er mode  of  its  administration  has  been  understood,  that  is,  since  care 
^ks  been  taken  to  admit  a  sufficient  proportion  of  atmospheric  air 
along  with  tlie  vapor  into  the  patient's  lungs,  there  is  not  a  single  au- 
thenticated example  of  its  having  destroyed  life.  Chloroform,  being 
more  enei^tic  and  rapid  in  its  action,  has  so  frequently  been  the  evi- 
dent cause  of  death,  that  the  operator  cannot  be  too  careful  to  ascer 
tain  its  purity,  and  the  probability  of  his  patient  being  able  to  bear 
itf  and  to  see  that  he  does  not  inhale  it  to  the  exclusion  of  the  at- 
mospheric air,  or  for  (oo  long  a  time,  or  to  a  person  not  lying  flat 

Notwithstanding  every  precaution,  however,  occasionally  death 
vill  suddenly  occur  in  the  most  unexpected  manner  from  ita  inhala- 
tion. This  has  occurred  in  the  practice  and  under  the  supervision 
of  the  most  eminent  surgeons.  Many  cases  have  been  published, 
which  it  would,  however,  be  tedious  to  enumerate."  We  append, 
howexfr,  a  few  by  way  of  illustration.  Patrick  Coyle,  chloroformed 
for  fistula;  he  inhaled  for  about  a  minute  and  almost  instantly  ex- 
pired.**    Abbey  Pennock  inhaled  about  3  drams  in  two  applications. 


t: 


"Dr.  OriBp    la4d    betorR   Hie  Medical  to  42.     At  thr  «nd  ot  IS.SH.  the;  hod  al- 

teiety  of  tendon  a  tab\r  wtiich  he  hnd  rrndy  cxrp«dM  iK)  in  number. 
nutde  ol  thp  recorded  donths  (rom  ohior-        "  Dr.  Wnrrm,    Kffects   of  Chloroform, 

mi  up  to  Jiini-.  1S53.    Thvy  iimounted  etc.,   Boatun,  ISIO. 
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to  relieve  the  pain  of  toothache,  and  died  almost  immediatel;  aftei 
the  second  application.*'     John  Griffiths  had  chancres  and  heinor 
rhoids;  inhaled  about  3  drams  (12  gin.),  and  died  in  about  ten  min- 
utes, during  tlie  incision  of  the  hemorrhoids.*'      In  the  ca-se  of  Mi- 
dame  Labrimne,  related  by  M.  de  Confevron,  the  fatal  effecta  vtrt 
manifested  in  eight  seconds,   and  the  operator   remurke.1  conjtut 
winking  of  the  eyelids.     The  patient  repulsed   the  dentist's  baud, 
making  signs  that  the  effect  was  not  complete.      She  then  made  foor 
or  five  fuller  inspirations.     At  that  instant,  M.   de  Confevnnt  ic- 
moved  the  handkerchief,  and  took  bis  eyes  off  her  only  for  the  iasUot 
occupied  by  placing  it  on  the  table;  but  in  this  brief  instant  he  found 
rhe  patient's  face  turned  pale,  the  lips  discolored,  the  features  aliend, 
the  eyes  turned  upwards,  the  pupils  horribly  dilated,  the  jaw  dosed, 
the  head  drawn  backwards;  the  pulse  could  not  be  felt;  the  limha 
were  all  relaxed,  and  a  few  inspirations  at  long  intervals  were  die 
only  indications  of  life.** 

S38.  Symptom)  of  anesthesia  or  etherisation. — The  external  phe- 
nomena of  etherization,  whether  produced  by  chloroform  or  ether,  ate 
verj  nearly  alike.  There  is  usually,  at  first,  a  little  cough,  with  ei- 
pectoration  of  mucus  and  a  flow  of  saliva,  and  some  laboring  of  tha 
respiration ;  then  the  inspirations  become  strong  and  deep,  and  tdc 
place  withoiit  difficulty ;  the  pulse  becomes  quickened,  and  the  ejm 
injected.  With  these  early  symptoms  there  are  often  irregular  mow- 
meiits  of  the  limbs,  and  expressions  of  various  kinds  &re  uttered: 
sometimes  a  patient  will  try  to  put  away  the  sponge  or  instnuneLl 
used,  but  more  generally  he  is  anxious  to  retain  it.  If  the  inbalatioD 
jtoes  on,  the  face  generally  becomes  flushed,  the  eyes  are  brilliant,  and 
turn  in  different  directions,  often  upwards;  soon  tbe  eyelids  droop; 
very  often  laughter  and  incoherent  expressions  are  heard ;  the  pal* 
Iw^gins  to  be  slower,  and  a  general  insensibility  with  muscnlar  relaw- 
tion  follows.  This  is  the  true  surgical  period  of  anesthesia.  If  [hi? 
period  be  passed  and  etherization  be  pushed  to  its  utmost  limits,  fht 
respiration  becomes  stertorous,  tbe  face  livid,  the  pulse  alow  and 
weak,  and  death  may  take  place  with  Hymptoms  of  asphyxia.  To 
sum  op,  temporary  excitement,  then  stupefaction  or  disorder  of  the 
intellectual  powers,  insensibility,  complete  muscular  relaxation,  aii<J 


•*tbid.  4«l  ;  Nov.  1853.  p.  502:  Dec  M,  ISSij. 

"Ibid.  <Hi6.     Lancet.   June   and    Oct.   pp.  SS> 
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death,  are  the  great  and  observable  Btages  of  etherization  pushed  to 
ita  utmost  limits,""' 

Sometimes  death  may  take  place,  as  before  remarked,  without  any 
warning  symptom,  the  pulse  and  respiration  suddenly  «;asing,  while 
the  complexion  and  expression  of  the  patient's  face  is  perfectly  nat^ 
ural ;  these  cases  are  more  apt  to  occur  when  the  chloroform  is  ad- 
miiuHtfred  to  a  person  erect  or  in  a  sitting  posture. 

639.  Action. — In  discussing  the  action  of  chloroform,  it  must  be 
expressly  understood  tliat  we  are  speaking  of  pure  chloroform  having 
no  impurities,  which  are  sometimes  present,  such  as  alcohol,  ethyl 
chlorid,  aldehyd,  ethylidene,  chlorin,  hydrochloric  acid,  and  some- 
times others.  The  poisonous  action  of  chloroform  inhalation  would 
be  increased  by  the  presence  of  these  impurities.  Gerlinger**  calln 
attention  to  the  decomposition  of  chloroform  in  the  presence  of  a 
flame  near  by ;  if  this  condition  should  exist  for  quite  a  while,  the 
products  of  decomposition  are  very  irritant,  and  when  inhaled,  pro- 
duce fatal  poisoning. 

The  local  action  upon  the  tissues  of  the  body,  whether  without  or 
within,  is  that  of  irritation.  This  local  action  also  arrests  ciliary 
motion  in  the  mucous  membrane  bronght  in  contact  with  the  vapor; 
it  also  arrests  the  reflex  response  in  the  nervous  system,  whereby  there 
may  be  a  rise  of  arterial  blood  pressure  and  the  retardation  of  the 
heart;  this  latter  action  may  be  present  only  for  a  short  time.  When 
chloroform  is  absorbed  into  the  blood  circulation,  either  by  inhibition 
of  the  nerve  centers  from  which  reflex  action  responds,  or  from  stim- 
ulation of  the  sympathetic  nerve  system,  there  ie  a  period  of  excite- 
ment, followed  immediately  by  a  stage  of  depression.  These  symp- 
toms, following  the  absorption  of  chloroform  in  the  blood,  affect  first 
the  intelligence,  then  the  center  of  motion  in  the  spinal  cord,  and 
lastly,  the  center  of  reflex  action  in  the  medulla  oblongata,  which  con- 
trols the  central  organ  of  pulsation,  viz.,  the  heart,  and  of  the  respira- 
tion by  the  lungs.  In  conseqnence  of  this  action  at  the  nerve  centers, 
respiratory  movements  l)ecouie  less  frequent  and  the  heart  beats  be- 
come weaker  and  slower, 

Kobert  calls  chloroform  a  protoplasmic  poison  whose  specifio  ac- 
tion disturbs  the  protoplasm  of  the  ganglionic  cells,  those  of  the 
brain,  at  first;  afterwards,  it  dissolves  tlie  blood  corpuscles  and  pro- 
duces degeneration  of  all  tissues.  In  consequence  of  this  arrest  of 
action  of  the  protoplasmic  cells,  the  results  of  the  suspension  of  chem- 

"-■  Brit  and  For.  Med.-Chir.  Rev.  Jui.        "  Arphiv.  f.  np«r.  Path.    u.    Pliarm. 
liBi.  11102,  Vol.  XXXXVII..  p.  438. 
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ical  action  in  the  tissues  will  reduce  the  hodj  temperature ;  also,  from 
the  same  reason,  fattj  degeneration  will  occur  in  the  cells  of  the 
liver,  in  the  tissues  of  the  heart  and  kidneys,  from  repeated  or  lon^ 
continued  presence  of  chloroform  in  the  blood,  and  even,  aometJinea, 
from  a  single  prolonged  administration."  According  to  Jnmells^ 
plants  placed  in  the  vapor  of  chloroform  appear  to  he  insenaitive  to 
the  stimulus  of  light  Isolated  animal  cells  (leucocytes),  exposed  to 
the  vapor  of  chloroform,  lose  spontaneous  movement;  many  micro- 
organisms (bacteria)  cease  to  multiply  in  contact  with  water  charged 
with  chloroform  vapor  (Blyth).**  Volatile  anesthetics  suspend  the 
excitability  of  the  gray  and  white  nerve  substance  of  the  brain,  and 
this  action  is  also  shared  by  morphin.  After  the  suspension  of  the 
excitation  of  the  brain,  when  chloroform  passes  into  its  tissues,  blood 
pressure  in  the  arterial  system  falls,  and  the  heart  beats  are  slower 
and  weaker  (Kobert).  Unlike  ether,  the  inhalations  of  small  quan- 
tities of  chloroform^  absorbed  in  a  deep  inhalation,  may  be  rapidly 
poisonous.  Where  there  is  a  fatty  heart,  atheromatous  arteries,  in 
diabetes,  in  chronic  nephritis,  and  with  chronic  alcohol  drinkers,  the 
danger  from  administration  of  chloroform  by  inhalation  is  rendered 
more  serious,  and  in  these  diseases  the  effects  of  chloroformization 
may  be  postponed  until  several  days  after  recovery  from  the  first  in- 
halation. It  should  be  inferred  from  this  last  condition,  of  the 
health  of  the  person  inhaling  the  chloroform,  that  frequently  deaths 
are  attributeble  to  inhalation  which  are  more  reasonably  attributa- 
ble to  other  conditions  of  health  prior  to  the  inhalation  of  the 
chloroform. 

540.  Medico-legfll  bearing.— Dr.  Charles  Kidd"  says  ttat  the  fol- 
lowing five  points  are  deducible  from  an  increasing  experience  with 
chloroform :  1.  Dilatation  or,  rather,  engorgement  of  the  right  side 
of  the  heart,  may  be  calculated  on,  if  the  post-mortem  be  made  cor- 
rectly, and  the  patinnt  may  not  have  died  of  simple  syncope  rather 
than  this  apnrea.  2.  Chloroform  may  be  recovered  by  distillation 
from  the  blood  and  lung  tissues.  3.  Chloroform  acts  slightly  upon 
the  blood  corpuscles,  they  being  jagged  or  crenated  at  the  edges, 
while  ether  breaks  them  up ;  the  lungs,  however,  are  usually  anemic  or 
pale  under  chloroform.  4.  Chloroform  is  more  fatal  in  the  stni^ling 
stage,  or  if  there  be  signs  of  delirium  tremens  present     5.  Great  cau- 

■Fnienke!,    Vlrchow'e    ArcWv.    1803,        "  Blvth,  op,  dt.  p.  150. 
Vol.  OXXVII.  p.  381 ;    Straasmao,   Ber-        "  Edin.  Med.  Jour.  S«pt.  1870. 
liD,  Klink,  Feb.  1,  1899. 


abotild  be  observed  in  believing  the  coufused  ideas  of  women 
Biriiuiiiig  at  the  time  of  taking  chloroform. 
Dr.  Stephen  Rogers,  president  of  the  Medico- Legal  Society  of  New 
York,  baa  contributed  to  the  JourDal  of  Psyeliologicai  Medicine  for 
aber,  1871,  a  very  interesting  eseay  on  the  question  "whether 
M»form  can  be  iiseiJ  to  facilitate  robbery,"  He  maintains  the 
stive  in  an  argument  from  which  we  extract  the  following; — 
I  "Referring  to  the  case  of  the  jeweler's  shopman,  who  alleges  that 
wife  covered  his  face  with  a  handkerchief,  while  the  husband 
Id  his  hands,  it  must  be  obvious  to  any  one  at  all  acquainted  with 
use  of  chloroform,  that  the  theory  of  his  allegation  ia  preposter- 
Would  a  strong  man,  determined  to  save  himself  from  imj^nd- 
suffocation,  stand  passively  and  allow  a  man  and  a  woman  to 
tise  the  administration  of  chloroform  on  him  t  He  could  at  least 
Save  fallen  down  and  turned  his  head  away  enough  to  have  enabled 

ta  to  scream  for  help,  like  the  man  in  Kendal,  or  the  young  woman 
the  stable  yard.  From  all  the  light  which  practical  experience  and 
I  investigation  of  crimes  throw  upon  this  case,  there  seems  little 
Jptibt  that  the  shopman  was  party  to  the  robbery. 
H  "It  is  at  least  a  very  suggestive  case,  as  showing  that  there  la  great 
Hftbility  to  err  on  the  part  of  courts  in  accepting  this  kiud  of  allega- 
nnless,  upon  detailed  inquiry  into  the  circumstances  and  the 
mer  of  the  alleged  giving  of  chloroform,  they  be  found  consistent 
^fh  the  thoroughly  well-known  facts  and  phenomena  uniformly  at- 
iding  the  administration  and  action  of  this  agent. 
f"Any  inconsistency  such  an  inquiry  might  develop  should  be  ao- 
Inpted  as  indicating  honest  delusion,  studied  deception,  or  complicity 
■ft  crime. 

^"I  feel  convinced  that  such  a  teat  would  exclude  at  least  nineteeu 
ID  twenty  of  all  these  cases  of  the  alleged  felonious  use  of  chloroform 

rd  similar  agents,  as  mere  fictions. 
"But  as  there  may  be,  as  in  times  past  there  has  been,  a  popular 
clisposition  to  accept  the  statements  made  hy  the  alleged  victims  of 
the  felonious  use  of  chloroform,  and  hy  their  friends,  as  true,  nolwith- 
vUuiding  what  I  may  say,  or  other  authors  may  say  to  the  contrary, 
vith  the  single  motive  of  bringing  before  the  public  and  the  legal 
profession  all  that  may  be  true  and  well  authenticated  in  this  matter, 
I  have  challenged,  and  now  rt-iiral  it,  the  production  of  any  proof  of 
^e  (inccessful  use  of  chloroform  on  the  human  subject  to  facilitate 
TOhhery,  in  a  single  infitance. 

"Aa  I  have  before  had  occasion  to  say,  when  any  such  proof  is  fur- 
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nisbed  me,  that  robbery  bas  ever  been  oommittad  by  meana  of  the  nae 
of  clilorof ono  received  imoonacioualy  by  the  person  robbed,  or  pvn 
forcibly  against  the  resistance  of  the  person  robbed,  I  will  be  ntij 
to  admit  it,  and  this  society  will  promulgate  the  fact  to  the  worli 

"And  I  cannot  conclude  these  remarks  in  a  more  truthful  ud 
forcible  manner  than  by  adopting  the  language  of  Dr.  Snov,  who 
so  long  ago  said :  'The  public  have  been  greatly  and  nnnecetsuilj 
alarmed  about  the  employment  of  chloroform  by  thieves;  iriiat  thej 
reaUy  have  to  dread  is  that  robbers  will  still  resort  to  the  old  metn 
of  the  bludgeon,  the  pistol,  and  the  knife,  and  not  to  one,  whidi,  like 
chloroform,  allows  the  victim  so  good  an  opportuni^  of  escape,  ud 
themselves  so  great  a  chance  of  detection.'  " 

Dr.  Snow  says :  "The  sensation  of  pungency  in  the  nosbils  and 
throat  that  is  caused  by  this  agent,  when  its  vapor  ia  in  gnffident 
quantity  to  produce  any  effect  on  the  senaorium,  is  ao  Btrong  and  pe- 
culiar that  no  person  can  take  a  single  reepiration  without  boag 
aware  that  he  is  inhaling  something  very  unusuaL  Ohlorofonn,  in 
fact,  can  never  be  administered  without  the  consent  of  the  par^  til- 
ing it,  unless  by  main  force,  which  has  to  be  used  in  the  case  of  chil- 
dren who  are  not  old  enough  to  be  reasoned  into  taking  it  If  a  <AM 
be  asleep  when  the  process  of  inhalation  is  commenced,  it  nearly  il- 
ways  awakes  before  being  made  insensible,  however  gently  the  vapor 
may  be  insinuated.  As  breathing  is  perfectly  under  the  control  of 
the  will,  a  person  would,  on  finding  such  a  strange  attempt  being 
made  upon  him  in  the  public  street,  instantly  hold  his  breath,  and  jot 
all  his  powers  of  resistance  to  repel  the  assault, ""*  etc  Lord  Canq*- 
betl,  in  his  speech  in  the  House  of  Lords,  advocating  the  adoption  <i 
the  bill  making  unlawful  administration  or  application  of  chloro- 
form and  other  stupefying  agents  felonious,  made  the  following  R- 
marks:  A  most  respectable  physician  had  done  him  (Lord  Camp- 
bell) the  honor  to  write  him  a  letter,  which  had  been  printed,  inl 
which  stated  that  the  fear  arising  from  the  use  of  chloroform  in  tiw 
way  was  altogether  imaginary,  that  no  strong  man  who  made  resist 
ance  could  possibly  be  chloroformed.  He  believed  that  was  true;  bat 
in  the  case  of  those  who  were  not  strong,  and  were  unable  to  reaiit, 
it  might  happen  to  many  of  that  class  that  the  chloroform  could  be 
employed  most  effectively  for  facilitating  robbery.  The  gentlemtn, 
to  whose  letter  he  had  referred,  stated  that  a  person  thus  attacked 
might  refuse  to  breathe,  and  that  he  might  turn  away  his  head.  Bat, 
suppose  a  wet  handkerchief  were  put  to  his  nostrils,  and  held  th^ 

"  London  Medical  Qai:ett«,  18G0. 
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man  must  breathe,  end  would  thus  inhale  the  particular  gas  that 
from  the  chloroform.     It  stood,  indeed,  oa  record,  that,  since 
discovery  of  chloroform,  persons  had  been  convictfid  before  the 
competent  courts  of  using  that  article  for  the  purpose  of  robbery. 
He  hoped,  therefore,  their  lordships  would  be  of  opinion  that  those 
^■lio  made  such  an  attempt  should  cot  be  guilty  of  a  misdemeanor 
^bly,  as  was  at  present  the  case ;  but  that  any  person  who  tried  to  com- 
^■it  a  robbery  by  means  of  chloroform  or  such  like  substances,  though 
Be  did  not  succeed,  if  convicted,  be  held  guilty  of  felony,  and  be  lia- 
ble to  be  transported  beyond  the  seas. 

We  have  not  seen  the  evidence  brought  forward  in  the  cases  thus 

ferred  to,  but  we  do  not  doubt  that  it  was  fully  sufficient  to  establish 

fact  of  chloroform  having  been  used  for  the  purpose  alleged ;  the 

iy  recorded  instance  which  we  have  met  with  is  the  following;  its 

iployraent  was,  however,  as  will  be  seen,  unsuccessful :     A  gentle- 

,&anied  Mackintosh  had  retired  to  bed  at  a  hotel  in  Kendal.     He 

kwakened  about  twelve  by  a  man  attempting  to  suffocate  him  by 

of  a  rag  steeped  in  chloroform.     Mr.  Mackintosh,  who  is  an 

%j  man,  struggled  desperately  with  his  assailant;  but,  whether 

am  the  fumes  of  the  chloroform,  or  the  disadvantage  at  which  he  was 

ken  by  his  midnight  assailant,  he  felt  himself  fast  fainting,  when 

cries  of  "help !  murder  I"  roused  the  house.     When  the  landlord 

ide  his  way  into  the  room,  Mr.  Mackintosh  was  almost  powerless, 

his  assassin  or  robber  was  lying  upon  the  bedding,  which  had 

upon  the  floor  in  the  scuffle,  apparently  sound  asloep.     On  be- 

jhly  shaken,  the  latter  professed  that  he  had  long  been  a  aleep- 

Iter,  and  appeared  to  be  astonished  to  £nd  himself  where  he  was. 

.  policeman  was  sent  for  and  the  man  taken  into  custody.     A  strong 

bU  of  chloroform  was  perceived  by  the  parties  who  entered  the 

Kk>id,  upon  the  alarm  being  given,  and  a  bottle  containing  chloroform 

^hu  found  under  Mr.  Mackintosh's  bed,  and  a  similar  bottle  in  the 

oarpet  bag  of  the  prisoner,  who  had  been  at  the  hotel  several  days. 

The  probability  was  that  the  ruffian  was  secreted  imder  the  bed  when 

M.  retired,  as  the  latter  had  previously  placed  a  chair  against  the 

3r  to  prevent  intrusion,  there  being  no  lock  upon  the  door.*'     This 

iminal  escaped  with  eighteen  months'  imprisonment,  the  offense  not 

a  felony  at  that  time,  since  there  was  no  intent  to  commit  mui^ 

dsTBhown, 

The  following  testimony  is  taken  from  the  records  of  a  trial  (New 
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Bloomfield,  Perry  county,  Pa.,  January  18,  1871)  for  an  attempt  at 
robbery  by  the  use  of  chloroform : — 

F.  F.  Maury,  M.  D.,  recalled:  Chloroform  very,  very  often  pro- 
duces resistance.  It  sometimes  produces  irritation  and  sometimes  a 
depressing  feeling.  It  produces  vomiting.  If  the  stomach  is  full, 
nausea  and  vomiting  almost  always  follow.  Sometimes  it  does  not. 
I  experimented  with  chloroform  in  six  sleeping  persons.  Out  of  that 
number  all  resisted,  more  or  less.  Two  men  wa^ed  up  immediately, 
and  one  remarked,  "Tou  are  trying  to  give  me  something."  Unques- 
tionably, it  requires  more  chloroform  to  produce  death  in  a  recum- 
bent position  than  in  an  upright  posture.  One  man  cannot  admin- 
ister chloroform  to  another. 

Chloroform  will  not  mix  with  water;  will  mix  with  alcohol. 
Thrown  into  water,  it  breaks  into  small  pieces,  as  it  were.  I  admin- 
istered it  to  a  child  four  days  old.  It  offered  resistance.  With  my 
experience,  I  could  not  administer  chloroform  to  four  persons. 

B.  Howard  Rand,  M.  D.,  awom:  Am  professor  of  chemistry  and 
lecturer  on  Medical  Jurisprudence  in  Jefferson  Medical  College, 
Cases  are  numerous  where  persons  have  been  overcome  by  smoke  and 
noxious  gases,  and  have  perished  without  attempting  to  escape.  They 
have  been  found  near  limekilns,  brickkilns,  cementkilns,  and  in 
houses  on  fire.  The  gases  formed  when  wood  or  coal  is  burned  are 
chiefly  carbonic  oxid  and  carbonic  acid.  They  are  Imth  capable  of 
causing  death  by  suffocation.  Carbonic  oxid  is  by  far  the  more  poi- 
sonous ;  a  single  inhalation  of  the  pure  gas  will  produce  insensibility ; 
it  acts  like  chloroform  to  produce  insensibility,  but  is  vastly  more 
powerful ;  death  is  the  rule  and  recovery  the  exception,  after  the  in- 
halation of  carbonic  oxid,  while  the  reverse  is  the  case  with  chloro- 
form. When  a  house  is  burning,  insensibility  may  result,  in  part 
from  the  diminution  of  the  oxygen  within  it  When  the  proportion 
of  oxygen  falls  below  about  18  per  cent,  insensibility  will  follow. 
The  vapor  of  chloroform  is  4.2  times  heavier  than  an  equal  bulk  of 
air.  Gases  and  vapors  diffuse  or  mingle  more  slowly  aa  they  are 
heavier.  Chloroform  vapor,  formed  from  the  liquid  poured  on  the 
floor,  would  form  a  layer  near  the  floor,  from  the  upper  surface  of 
which,  supposing  the  air  of  the  room  to  be  quiet,  diffusion  would 
slowly  take  place,  so  that  the  smell  of  chloroform  would  be  perceptible 
in  the  room,  but  not  enough  of  the  vapor  would  arise  to  stupe^ ;  the 
gr(fater  part  of  it  would  make  its  way  under  the  door  and  through 
cracks,  if  any  existed,  in  the  floor.  This  vapor  is  so  heavy  tfiat  it 
can  be  poured  like  a  liquid  from  one  vessel  into  another.     It  is  not 


BOA 


CULUROFOR&L 


[1  &I0 


inflamiDsble,  and  puta  out  a  light.  The  experiment  detailed  by  Dr. 
Maury  v/as  made  at  my  suggestion,  and  as  a  participant  I  confirm 
hifl  ataleiiieuts.  We  concluded  the  experiment  at  the  end  of  fifty 
minutes  because  we  were  aatiafied  that  no  different  result  would  be 
arrived  at  by  prolonging  it.  The  only  effects  noticed  were  quicken- 
ing of  the  pulse  of  those  in  the  close  room,  with  a  pound  of  chloro- 
form on  the  floor,  except  that  I  was  nauseated  by  the  smell  of  the 


loroform  vapor,  but  did  not  vomit.     Mr.  Bomau  remained  the 


whole  time  lying  on  the  floor  with  his  head  resting  on  hia  hand,  at 
an  average  distance  of  17  inches  from  the  floor,  and  waa  unaffected, 
except  as  before  stated, 

^  Cross-examined. — Chloroform  vapor,  as  ordinarily  administered, 
Vfaen  it  kills,  does  so,  not  by  deprivation  of  oxygen,  but  from  its  own 
noxious  qualities.  In  limekilns  a  large  amount  of  the  noxious  gases 
arii>ps  from  the  decomposition  of  the  limestone,  which  consists  of  lime 
combined  with  carbonic  acid;  in  the  case  of  brick  and  cemcntkilns, 
the  noxious  gases  arise  from  tlie  fuel.  The  proportion  of  carbonic 
oxid  to  carbonic  acid  in  any  case  will  vary;  in  a  smouldering  com- 
Inistion,  one  where  the  supply  of  air  is  limited,  carbonic  oxid  would 
predominate;  where  tlie  supply  of  air  is  abundant,  carbonic  acid 
would  lie  formed  in  larger  quantity.  Anthracite  would,  weight  for 
weight,  yield  more  carbonic  oxid  than  charcoal,  and  charcoal  than 
^0od.  Ordinary  smoke  contains,  besides  the  noxious  gases  men- 
tioned, many  otlier  bodies,  as  steam,  tar,  wood  spirit,  wood  vinegar, 
etc.,  the  nature  and  proportions  of  which  will  vary  with  the  dryness 
of  the  wood  and  the  temperature  or  degree  of  heat  to  which  it  has 

ten  subjected. 
Several  remarkable  instances  of  robbery  of  persons  designedly  ren- 
red  in^nsible  by  chloroform  have  lately  been  reported  in  the  news- 
papers of  this  country;  although  they  may  be  authentic,  we  do  not 
fee!  warranted  xn  further  alluding  to  them  while  unable  to  attribute 
tbero  to  responsible  sources.  It  is  obvious  that  a  person  may  allege 
that  he  has  been  robbed  or  maltreated  after  being  rendered  insensible 
by  chloroform,  and  also  that  the  allegation  may  be  false,  and  be  put 
forward  so  as  to  divert  suspicion  or  awaken  sympathy. 

641.  Detection  and  tests, — Chloroform,  boiled  with  a  few  drops  of 
a  10  per  cent  solution  of  resorcin  and  a  few  drops  of  10  per  cent 
sodium  hydrate,  becomes  reddish-yellow  and  shows  a  green-yellow 
fluorescence. 

K  A  blue  color  is  produced  on  the  addition  of  a  little  beta-naphthol 
■  a  small  quantity  of  caustic  potash  solution  to  the  suspected  liquid. 
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and  warming  if  chloroform  be  present  Chloroform  preoipitataB  ni 
ouprous  ozid,  when  boiled  with  Fehling's  solution. 

On  warming  a  trace  of  chloroform  with  a  little  anilin  and  alooholic 
potassium  hydrate,  isobenzonitrite  is  formed,  and  may  be  recognized 
by  its  odor.     Delicacy  1:5000. 

Chemical  examination  ia  a  very  easy  matter  if  not  delayed  long 
after  death ;  but  unless  the  chemical  research  is  undertaken  very  soon, 
the  volatile  agent  will  not  be  detected. 

The  method  to  be  employed,'""'  which  is  by  far  the  best  one,  ia  diat 
proposed  by  Duroy,  and  consists  in  forcing  over  from  a  retort, 
warmed  slightly  (about  107°F.,  42°C.),  and  containing  blood,  liver 
and  brain  tissue  finely  divided,  the  vapor  of  chloroform,  through  a 
hard-glass  or  porcelain  tube  heated  red  hot  into  a  potash-bulb  contain- 
ing a  solution  of  nitrate  of  silver  slightly  acidulated  with  nitric  acid; 
if  chloroform  be  pieeent,  a  Socculent,  white  precipitate  of  chlorid  of 
silver  will  be  seen  in  the  silver  solution,  and  white  fimies  will  be  seen 
iasuing  from  the  orifice  of  the  potash-bulb.  These  fumes  are  those  of 
chlorin  gas,  which  can  easily  be  recognized  by  inserting  a  piece  of 
moistened,  blue  litmus  paper  into  the  exit  tube,  when  the  chlorin 
fumes  will  first  turn  the  litmus  paper  red,  and  finally  bleach  it  The 
vapor  m»j  be  forced  out  of  the  retort  by  a  pair  of  bellows  attached  to 
a  tube  resting  just  above  the  organic  matter,  or  else  by  au  aspirator 
placed  at  an  outlet  of  the  potasb-buib,  or,  still  better,  by  atteching  an 
ordinary  gas  holder  filled  with  air  to  a  tube  which  just  dips  beneath 
the  surface  of  the  fluid  in  the  retort,  and  allows  the  air  to  be  forced 
slowly  through  the  fluid.  Care  should  be  taken  to  force  the  vapor 
through  the  combustion  tube  quite  slowly.  By  thia  process  the 
chloroform  is  decomposed  into  chlorin  and  hydrochloric  acid,  which 
forms  chlorid  of  silver  with  the  silver  solution.  This  latter  may  be 
recognized  in  the  following  ways:  It  is  insoluble  in  water  and  boil- 
ing nitric  acid,''  but  is  easily  soluble  in  a  alight  excess  of  ammonia ; 
and  if  the  solution  containing  the  precipitete  be  boiled,  black  metallic 
silver  will  be  formed.  Provided  no  white,  flocculent  precipitate  has 
been  produced  in  the  silver  solution  by  the  above  process  in  fifteen 
minutes  after  the  combustion  tube  has  been  heated  to  redness,  the 
experimenter  may  fairly  conclude  that  no  chloroform  is  present" 

u-'Du  Role  de  I'AlcooletdraAneHthet-  "Fiile  some  experimenti    concerning 

iqueR     dans     I'Dreanisme,      LalUmajid,  chlorftl,  by  the  editor  ot  the  3d  ed.  in  the 

Pcrrin,  et  Duroy,  Paris,  1880.  New  York  Rtpd,  Jour,  for    June.    1872. 

"  Cyanid  of  silver  ia  soluble  in  the  lat-  Also,  Saneom  Chloroform,  1806j  lAndMaj 

ter,  and  oui  tbiu  be  distinguished  from  Jt  Blackiston,  p.  4S. 
the  chlorid. 
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Any  free  hydrochloric  acid  id  the  tissue  must  be  tested  for,  first  of 
all,  by  litnius  paper,  and  if  it  is  present,  a  little  soda  or  potash  should 
be  added.  If  chloral  bad  been  taken  by  the  patient  just  previous  to 
death,  and  the  soda  and  potaah  be  added  to  the  tissues,  the  chloral 
would  become  decomposed  into  chloroform.  These  three  substances, 
hydrochloric  acid,  chloroform,  and  chloral  hydrate,  can  all  be  de- 
tected by  the  same  process  and  apparatus,  and  at  the  same  time.  For 
the  detection  of  the  hydrochloric  acid,  the  air  should  be  forced 
through  the  mixture  in  the  retort  before  the  combustion  tube  is 
heated,  when,  if  hydrochloric  acid  in  the  free  state  is  present,  a  pre- 
cipitate of  the  chlorid  of  silver  will  appear  in  the  silver  solution;  if 
none  appears  in  a  few  minutes,  then  the  tube  should  be  hented,  when, 
if  chloroform  is  present,  the  precipitate  and  fumes  mentioned  above 
will  be  seen;  if  this  result  does  not  take  place,  then  soda  or  potash 
should  be  added  to  the  contents  of  the  retort,  when,  if  chloral  is  pres- 
ent, a  precipitate  of  chlorid  of  silver  will  be  formed  in  the  potash- 
bulb,  and  the  fumes  of  chlorin  will  be  seen. 

XVII.  Cbbasotb. 

648.  In  general. — Creasote  (kreosote)  ia  a  compound  consisting 
largelyof  guaiacol  and  cresol.  Its  use  as  an  application  to  relieve  tooth- 
ache, being  easily  accessible,  has  caused  by  accident  a  few  eases  of  fa- 
tal poisoning.'"  One  of  these  is  reported  in  Mr.  BIytb's  table  "from  ac- 
cidental poisoning,"  and  other  accidental  cases  are  reported ;  there 
are  also  cases  of  the  murdering  of  infants  by  creasote.*"  There  is 
another  case  of  an  adult  woman  who  died  in  thirty-six  hours  after 
swallowing  2  drams  {7.8  cc) ;  while  another  patient,  after  drink- 
ing 6  drams  (2.'5.2  c,c)  recovered.*'  Aa  creasote  is  a  niixuure  of 
crude  phenols  derived  from  the  distillation  of  wood  tar,  its  composi- 
tion is  somewhat  complicated,  but  the  chief  poisonous  elenienta  are 
guaiacol,  oxy-cresol,  and  cresol;  by  chemical  reagents  it  is  difficult 
to  distinguish  crea-sote  from  cresylic  alcohol  (cresol). 

The  constituents  of  creasote  have  similar  poisonous  effects  to  those 
of  cresylic  acid  (cresol),  which  we  have  before  described  under  the 
head  of  carbolic  acid  (p.  386) ;  guaiacol  produces  similar  poisonous 
effects  to  those  of  the  auilin  salt!*  and  carbolic  acid ;  it«  application  ex- 
ternally of  30  grains  (about  2  gms.)  has  been  followed  by  death,*' 

"Mnnovitz.  Ann.  d'Hygifine,  3s.  1B82,        *<  Wochennchr.  13B4,  p.  219. 
Vol.  Vir.  p.  175.  "Lpwin,  Lehrb.  dw  Toxikol.  16D7,  p. 

"  PuOTckhauer.    Friedrpioh'n   Bliiptlpr.  216. 
Nuremberg,  IBB3,  Vol.  XXXIV.  p.  430. 


§ 


I  M2]  OBOANIC  POISONS.  C0» 

The  action  of  guaiacol,  as  well  as  creaol,  quinol,  catechol,  resorcinolr 
both  chemicallj  and  physiologicall;,  produces  similar  E^mptoma  of 
poisoning  to  that  of  phenol  (see  carbolic  acid  and  its  derivatiTeS' 
§  394)  ;  the  reader  is  therefore  referred  to  the  action  described  under 
the  heads  of  carbolic  acid  and  anilin.  The;  are,  howeTer,  much  leas 
poisonous  than  phenol. 

XVIII.  CbotonOh, 

543.  Ooenrrence  and  properties. — Croton  oil  is  a  fixed  oil  expressed 
from  the  seeds  of  Croton  Tiglium.  It  is  a  pale  ^llow,  somewhat 
^'i8cid,  and  slightly  fluorescent  liquid,  having  a  slight  fatty  odor  and 
a  mild  oily,  afterward  acrid  and  burning,  teste.  It  conteins,  besides- 
the  glycerids  of  oleic,  crotonic,  and  fatty  acids,  a  peculiar  principle 
called  "crotonol,"  to  which  the  oil  owes  its  veeicating  properties. 
\Vhen  applied  to  the  skin,  it  produces  a  pustular  eruption ;  and  when 
taken  internally,  is  a  drastic  cathartic.  It  has  an  acid  reaction  to 
litmus  paper,  is  soluble  in  alcohol,  ether,  chloroform,  and  in  the  fixed 
and  volatile  oils. 

644.  Poiioni]^  from  ose  of. — Croton  oil  has  been  classed  as  a  poison- 
because  its  medicinal  dose  is  so  small  that  by  accident  (in  one  case  by 
design)  this  may  be  easily  exceeded,  resulte  of  which,  as  a  strong  irri- 
tant to  the  intestinal  canal  causing  excessive  purging,  may  be  fol- 
lowed by  deatli.  The  following  cases  are  recorded  of  deaths  by  the 
accidentel  swallowing  of  an  overdose ;  Bly  th*^  1  case  only ;  other  cases 
are  recorded  in  medical  literature.**  One  death  is  also  recorded  from 
the  swallowing  of  an  overdose  in  whisky  as  a  practical  joke;"  in 
this  case  there  was  no  sign  of  a  purgative  action  of  the  drug.  In  one 
case  strawberries  and  cherries  were  filled  with  croton  oil,'*  and  thus 
administered  with  murderous  purpose,  or  continuous  administration 
of  small  doses  had  been  given  for  a  long  period  of  time,  for  the  pur- 
pose of  setting  up  chronic  inflammation  of  the  digestive  tract  for  the 
same  purpose. 

S4S.  Symptoms. — Its  internal  use  is  followed  by  intense  burning 
and  irritation  in  the  mouth  and  throat,  excessive  salivation,  and  vom- 
iting; these  symptoms  are  succeeded  by  severe  pain  in  the  belly,  and 
by  profuse  diarrhea  accompanied  by  tenesmus,  the  dischai^es  some- 
times being  bloody ;  the  surface  of  the  body  is  covered  with  a  cold 

"  Op.  dt.  p.  M.  ■  EIHh,  Am.  Jour.  Mwi.  Sd.  1874,  Vol. 

"London  Laaoet,  1870,  Vol.  I.  p.  653;  LXVII.  p.  438. 
Adam,  Edin.  Med.  Joui.  18S6,  Vol.  L  p.       "Itfavct  and  Hellrtt,  Ann.  d'Hjaitnc. 

032.  Pub.  1671,  Vol.  XXV.  p.  1»2. 
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vest,  pulse  becomes  smaller  and  irregular,  the  respiration  slow  and 

Jew;  cyanosis  (a  rauddj  tint  to  the  skin)  and  the  dioiinution  of 

body  temperature  may  then  follow;  finally,  delirium,  collapse, 

■d  dealh  occur  from  gradual  cessation  of  the  respiratory  movements. 

local  action  of  croton  oil  on  the  skin  produces  bumiug,  redness, 

id  vesication;  the  vesicles  later  containing  pus.     One  tenth  of  a 

ligram  of  croton  oil  on  the  tongue  causes  intense  burning,  which 

ay  continue  for  hours. 

648.  Lethal  doie. — Old  specimens  of  croton  oil  have  a  stronger  ac- 
>n  than  fresh  or  purer  aamples,  on  account  of  the  free  presence  of 

crotonoleic  acid.     As  the  first  effect  of  the  croton  oil  ia  to  in- 
ace  severe  vomiting,  by  which  much  of  the  doae  is  lost,  it  is  dilBcult 
tell  what  amount  in  one  dose  should  be  eonsiderod  fatal.     On  an 
jty  stomach  its  action  would,  of  course,  be  more  intense.     One  or 
ro  drops  have  been  followed  by  serious  symptoms  of  poisoning,  and 
iO  drops  have  caused  death ;  a  child  about  a  year  old  died  six  hours 
fter  swallowing  a  dose  of  2^^  drops. *^     Recovery  has  occurred  after 
,  dose  of  60  drops,  and  even  after  1  ounce  (30  c.  c.)  ;**  21/2  teaapoon- 
ils  have  been  followed  by  death  within  four  hours.     The  quarter 
irt  of  an  old  seed,  which  was  chewed,  was  followed  by  serious  symp- 
toms of  poisoning.^* 

647.  Treatment. — The  emetic  action  of  &  subcutaneous  injection  of 

Ipomoqihin,  or  a  thorough  evacuation  of  the  stomach  by  the  stomach 

pomp,  should  be  immediately  attempted,  afler  which  emollient  drinks 

should  be  given,  followed  by  morphin  to  cheek  the  reflex  action  of  the 

mucous  membrane  of  the  intestines;  to  counteract  the  syncope,  medic- 

tal  sl.imiilanU  are  required. 
548,  Action. — Apparently,  the  action  of  croton  oil  ia  due  to  its  de- 
mposition  in  the  intestines  into  glycerin  and  crotonoleic  acid. 
Robert  states  tliat,  under  the  name  of  crotonolglycerid,  this  is  found 
^n  its  neutral  form  in  large  quantities  in  the  fresh  seeds  of  Croton 
■"iglium;  but  that  this  glycerid  is  found  diminished  in  commercial! 
proton  oiL  When  introduced  under  the  skin,  the  neutral  crotonol- 
glycerid is  inactive;  but  its  "terrific  action"  is  demonstrated  whc-n 
taken  into  the  stomach.  In  addition  to  the  vomiting  and  purging 
ction  of  this  irritant  drug,  he  mentions  an  eczematous  eniption  on 
lie  skin,  as  a  aymplom. 

649.  Port-mortem  appearances. — The  lining  membrane  of  the  whole 


■Mi^.  Timra  and  Gatette,  ISTO,  Vol.        "Schulx,    Thenp.    Uonatsscli.     ISS9, 

p.  nitt.  Vol.  lu.  p.  as. 

*  Kiiiilins.    Boston    Mpd.    and     Surg. 
Bur.  18«S,  Vol,  LXXVIII.  p.  294. 
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gaBtrointestinal  tract,  after  fatal  poisoning  by  excessive  dotes  of  this 
drug,  is  found  swollen  and  reddened  and  detached  in  plaoea;  hemor- 
rhagic spots  may  be  found  in  the  intestines,  but  in  some  cams  these 
signs  of  infiammatory  action  are  not  found. 

S60.  Beteotion  and  teits. — The  material  under  investigation  is  finely 
comminuted,  and  slightly  acidified  with  tartaric  acid,  then  rapidly 
extracted  with  ether,  filtered,  and  the  filtrate  evaporated,  when  tbs 
croton  oil,  together  with  other  fatty  substances,  is  left  in  a  residue, 
which  should  be  tested  as  follows;  A  little  of  this  residue  may  be 
rubbed  upon  the  flexor  surface  of  the  arm,  observing  any  eruption 
that  may  occur.  A  small  portion  may  be  administered  to  a  cat  or 
dog,  the  cathartic  effect  being  noted. 

There  are  no  distinctive  chemical  tests  that  can  be  used  satisfac- 
torily with  the  small  amount  that  may  be  present  is  the  stomach  or 
intestinal  contents. 

SIX.    DlOITAUB. 

S81.  Properttea. — ^Digitalin  may  be  obt^ned  in  crystalline  form, 
but  is  usually  seen  in  a  form  of  spherical  masses.  It  is  soluble  with 
difficulty  in  water,  even  at  a  boiling  temperature ;  it  is  readily  soluble 
in  alcohol  and  in  a  mixture  of  alcohol  and  chloroform;  it  is  slightly 
soluble  in  absolute  ether,  pure  chloroform,  and  benzol;  benzol  will 
remove  it  from  acid  solutions ;  concentrated  hydrochloric  acid  colors 
it  yellowi  ah -green ;  concentrated  sulphuric  acid  a  greenish -brown, 
which  changes  to  a  beautiful  violet-red  color  if  exposed  to  the  action 
of  bromin  vapor,  and  if  water  is  then  added,  to  an  emerald-green. 
Digitalein  is  soluble  in  all  proportions  in  water,  and  is  readily  soluble 
in  alcohol  and  ether;  it  is  insoluble  in  benzol,  but  slightly  soluble  in 
chloroform,  which  removes  it  from  acid  solutions ;  concentrated  hydro- 
chloric acid  gives  it  a  light  yellow  color ;  concentrated  sulphuric  acid 
colors  it  reddish,  which  changes  to  a  violet  when  treated  with  bromin 
vapor,  and  then  to  a  green  if  diluted  with  water.  The  most  im- 
portant test,  however,  for  both  digitalin  and  digitalein,  is  the  physio- 
loj'ical  test,  which  is  beat  performed  with  irogs,  since  the  heart  can 
bo  exposed,  and  the  action  of  these  principles  upon  the  heart  be  seen ; 
very  small  amounts  suffice  to  diminish  the  number  of  puJsations,  and 
finally  to  cause  cessation  of  the  heart's  action ;  this  cessation  taking 
place  during  the  systole. 

552.  Occurrence. — In  1874,  Schmiedeberg  discovered  in  the  Dig- 
italis purpurea,  or  common  foxglove,  three  bodies  possessing  the  char- 
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ristic  action  on  the  heart,  and  named  them  digitalin,  digitalein, 
digitoxin.     These   are  accompanied  by   digitonin,  one  of  the 
anin  series,  and  by  various  producta  of  decomposition  of  the  four 
chief  constituents.     The  action  of  "digitalis,"  so  called,  is  more  or 

fethe  action  of  all  these  substances.     The  digitalins  of  commerce 
tain  mutures  of  these  various  bodies.     In  the  crude  preparations, 
the  solution  of  these  bodies  is  doubtless  facilitated  by  the  presence  of 
^pranin  substances.     These  substances  have  been  examined  from  a 
Tnemical  point  of  view  more  carefully  than  other  plants  of  this  same 
_«eries,  but  as  yet  the  results  are  very  unflatiafaetory. 

'fi53.  PreparatioM. — The  leaves  of  Digitalis  purpurea,  Linne,  col- 
from  plants  of  the  second  year's  growth;  extract  of  digitalis, 

tid  ejttract  of  digitalis,  infusion  of  digitalis,  and  tincture  of  digi- 

lis. 

554.  Statiitioi  of  poiioniii^. — Husemoim  notes  45  cases  of  digitalis 

isoning,  of  which  1  was  criminal ;  1  was  caused  by  mistaking  its 
for  those  of  borage ;  42  were  the  result  of  the  legitimate  medi- 
ane  used ;  33  of  these,  when  too  large  a  dose  was  given ;  in  3  the  drug 
waa  nsed  as  a  domestic  remedy;  2  were  the  result  of  wrong  reading 
H  prescriptions;  and  1  was  the  use  of  digitalis  in  a  secret  remedy; 
b2  per  cent  of  ihe  46  cases  were  fatal.  In  the  returns  of  the  Massa- 
chusetts medical  examiners,  as  shown  in  our  table,  there  were  only 
3  cwses  of  fatal  poisoning  as  the  result  of  accident  or  negligence. 
Maschka,  in  his  Handbook  of  Poisons,'"*  reports  a  celebrated  case  in 
which  digitalis  was  used  for  the  purpose  of  murder  which  he  quotes 
from  the  publication  of  Tardieu  and  Rousin  in  the  Gazette  des  Hopi- 
taiix,  in  1864.  As  noted  above  it  will  be  seen  that  most  of  the  deaths 
canwd  from  digitalis  poisoning  are  from  accident  or  overdose. 

565.  Symptoms  in  general. — The  leaves  of  this  plant  are  the  part 
netiully  employed,  although  the  seeds  also  contain  a  proportion  of  its 
active  principle.  The  sjTuptoms  produced  by  digitalis,  in  a  poisonous 
dose,  have  some  peculiarities  by  which  they  may  be  distinguished 
from  those  caused  by  other  poisons  enumerated  in  the  class  of  heart 
poisons.  These  are  characterized  by  the  remarkable  property  of  caus- 
ing slowness  of  the  pulse.  This  symptom,  which  is  quite  familiar  to 
physicians,  was  experimentally  produced  in  nineteen  patients  in  An- 
dral'fl  clinic,  the  object  being  to  test  the  efficacy  of  the  pills  of  "digi- 
Ulin"  recommended  by  HomoUe  and  Quevenne.     In  all  of  them 
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tile  pulse  was  reduced  gradually  about  25  beats,  after  the  use  of  the 
pills  for  a  period  of  time,  which  varied  with  each  patient" 

6fi6.  ComolatiTe  effects  of  digitalis, — The  effects  of  thia  poison  are 
cumulative.  We  do  not  mean  by  "cumulative"  that  digitalis  accumu- 
lates in  the  circulation,  and  thus  produces  the  action  of  the  cumula- 
tive form  of  poisoning  by  digitalis  (see  chap.  i.  p.  41).  It  is  not  un- 
frequeutly  observed  that  the  poisonous  action  is  delayed,  as  in  the 
oflrn-quoted  case  of  Koehnhorn,'*  in  which,  after  a  single  dose  of  13 
grains  (0.85  gm.)  of  powdered  digitalis  leaves  in  the  form  of  pilla, 
one  daily,  no  marked  symptoms  appeared  until  the  eleventh  day; 
these  were  gastrointestinal  disturbance,  and  the  rate  of  the  pulse  re- 
duced to  52  beats  per  minute ;  he  continued  taking  the  pills,  and  died 
from  paralysis  of  the  heart  on  the  twenty-eighth  day.  It  is  not  un- 
likely that  the  cumulative  form  of  digitalis  poisoning  ia  due  to  the 
gradual  and  continuous  effect  upon  the  heart  tiaaue,  or  upon  the  cen- 
ter of  nerve  action  which  controls  the  action  of  the  heart  through  the 
vasomotor  system,  arresting  its  functions,  thus  causing  a  paralysis  of 
the  central  organ  of  circulation.  This  has  not  been  definitely  settled, 
and  the  cumulative  form  of  digitalis  poisoning  is  simply  used  to  ex- 
press the  mysterious  action  of  this  drug  derived  from  clinical  experi- 
ence. In  the  case  of  Koehnhorn,  this  military  recruit  took,  during 
the  four  weeks  before  his  death,  a  total  of  311  grains  (about  13.7 
gm.).  Two  of  his  companions,  who  suffered  temporarily  from  the 
same  symptoms,  left  off  the  use  of  digitalis  before  any  serious  effects 
were  produced. 

This  poison  may  remain  some  time  without  any  obvious  effect  upon 
the  system,  and  then  display  its  properties  suddenly  in  a  violent  man- 
ner, and  also  after  being  discontinued,  its  action  upon  the  system  does 
not  immediately  cease. 

As  mentioned  in  the  opening  chapter  (§  4),  digitalis  is  sometimes 
tolerated  with  impunity  in  certain  conditions,— especially  that  of  al- 
coholic intoxication.  Instances  where  large  doses  of  tincture  of  dig- 
italis were  imattended  with  serious  results  were  reported  by  the  med- 
ical witnesses  at  a  coroner's  inquest  at  Ramsgate,  England."* 

657.  Symptoms  of  acute  poisoning. — The  following  is  an  example  of 
piiiftiming  with  the  tincture  of  digitalis,  where  a  teaspoonful  was 
taken  in  a  glass  of  water.  The  sympt')ms  did  not  manifest  tJiemsoIvca 
until  five  hours  after  the  dose  had  been  taken;  then  they  commenced 
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with  a  feeling  of  nausea,  which  increased  until  violent  and  frequent 
vomiting  took  place.  There  were  great  precordial  distress,  intense 
frontal  headache,  dimness  of  vision  with  dilated  pupil,  ringing  in  the 
ears,  cramps  in  the  muscles,  very  powerful  but  at  the  same  time  irreg- 
ular and  intermittent  pulaations  of  the  heart  with  diminished  fre- 
quency (44  in  the  minute),  the  pulse  strong  and  tense,  the  respira- 
tion sighing,  the  thirst  u  neon  troll  able,  retention  of  urine,  sleepless- 
ness, and  great  debility.  The  next  day,  in  addition  to  these  symp- 
toms, there  was  violent  delirium,  and  from  that  time  they  continued 
\'ery  gradually  to  decrease  for  ten  or  eleven  days.  It  took  some  time 
for  the  pulse  to  become  normal.''*  A  case  is  recorded  hy  IL  CauasS, 
of  a  young  woman  who  was  pregnant,  and  who  secretly  took  a  large 
quantity  of  the  expressed  juice  of  digitalis,  either  to  diminish  the 
edema  of  her  limbs,  or  to  produce  abortion.  The  latter  effect  was 
produced  and  death  followed  in  twelve  days,  probably  as  much  from 
the  want  of  medical  care  as  from  either  the  abortion  or  poison."  The 
tincture  is  often  quite  inert,  or  very  feeble  in  medicinal  properties; 
most  of  the  fatal  cases  of  poisoning  by  digitalis  which  have  occurred, 
have  been  either  from  the  leaves  in  substance  or  infusion,  or  from 
digitalin.  A  decoction  of  the  leaves,  prescribed  by  a  quack  in  Lon- 
don, to  the  amount  of  6  ounces,  proved  fatal  in  twenty-two  hours. 
Dr.  Leroux  relates  a  case  of  poisoning  by  digitalin  which  nearly 
proved  fatal.^'  The  dose  taken  amounted  to  0,03  gram,  which  is 
equal  to  about  half  a  grain.  In  another  instance,  in  which  40  gran- 
ules, equal  to  about  two  thirds  of  a  grain,  were  supposed  to  have  been 
taken,  the  patient  recovered  under  the  use  of  emetics  and  stimulants.'^ 
The  symptoms,  however,  were  not  as  urgent  as  in  the  preceding  case. 
In  stiU  another  case  which  recovered,  the  dose  of  digitalin  taken  was 
also  40  granules,  hut  the  symptoms  were  somewhat  different  from 
those  enumerated  above.  The  person,  who  was  a  female,  states  that 
within  an  hour  she  was  seized  with  dizziness,  debility,  vomiting,  and 
cold  sweats,  and  was  unable  to  feel  her  pulae  beat,  or  to  pass  her 
urine ;  she  lay  incapable  of  moving  or  speaking,  her  eyes  felt  strained, 
and  actually  projected  considerably;  she  had  hallucinations,  also  con- 
tinual nausea,  extreme  tenderness  of  the  epigastrium,  and  great 
thirst:  and  the  pulse  fell  to  46  in  the  minute.'* 

Poisoning  by  digitalis  is  marked  by  signs  of  irritation  of  tfae  stom- 

"Union  MPdicalc  No.  112,  IS51.  18.^4,     Quoted  In  Ed.  Monthlj  Jour,  for 

"  Bull,  dc  Th6rap.  LVI.  101.  August.  IS54. 

"Union  MPdirale.  No.  flit.  1852.  **  Annuuire  de  TbSrBp.  1858,  p.  102. 
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ach,  Buch  u  seven  vomitiiig,  with  senwtioiiB  of  heat  in  the  head,  dis- 
torbanoe  of  Bight,  and  sometimes  vertigo.  If  the  patient  is  quiet  and 
lying  piooe,  the  pnlee  will  be  ftiU  and  strong ;  hnt  after  muscular  ex- 
ertion it  becomes  rapid  and  weak.  Another  sign  of  ite  irritant  action 
may  be  abundant  Balivation ;  and  on  continuation  of  theae  ^ymptrana 
of  irritant  action  on  the  stomach,  signs  of  muscular  weakneae  and  ^n- 
oope  occur  with  a  feeble  poise  at  the  wrist,  and  a  tnntnltDOna  beating 
of  the  heart  The  eyes  protrude  and  are  bloodshot,  and  the  pupils  are 
dilated.  According  to  Tardieu,^*  the  color  of  a  fire  appean  blue  to 
the  person  poisoned  by  digitalis ;  after  the  vomiting  has  ceased,  the 
pressure  over  the  pit  of  the  stomach  causes  pain.  The  tongue  is  coated 
with  a  white  envelope  and  is  red  at  the  tip,  at  other  times  it  is  dry 
and  retracted.  Breatliing  is  sighing,  deep  and  irregular.  Sometimes 
there  is  diarrhea  of  the  same  character  as  the  vomitna,  such  as  glairy 
liquids  of  a  greenish  color.  Vomiting  may  occur  as  often  as  fifty 
times  in  the  first  few  hours.  Hicoough,  and  involimtary  evacuations 
accompanied  by  spasmodic  movements,  precede  the  fatal  result,  which 
may  not  occur  until  the  eighth  or  tenth  day,  though  most  usually  it 
occurs  within  the  first  two  or  three  days.  Tardieu  cites  one  case 
where  the  victim  lived  twelve  days.  Barth"*  relates  one  case  of  an 
invalid  who  drank  about  one  and  three  quarters  pints  of  the  tincture 
of  digitalis,  and  expired  in  three  quarters  of  an  hour,  exhausted  with 
repeated  vomiting.  Twenty  grains  (1.3  gm.)  of  the  extract  of  digi- 
talis have  caused  death  in  nine  days.^^  Tho  above  symptoms  refer 
only  to  acute  poisoning. 

S88.  Symptoms  of  chronic  poisoning. — Chronic  or  slow  poisoning 
follows  the  continued  administration  of  small  medicinal  doses,  in 
which  ease,  though  the  medicine  has  been  tolerated  for  several  days 
or  even  weeks,  violent  symptoms  of  poisoning  suddenly  appear  with 
syncope,  or  acute  frontal  headache  with  obscuring  of  vision.  In  one 
case  Tardieu  cites  that  a  paralysis  of  half  of  the  body  followed  this 
syncope,  which  latter  was  repeated,  accompanied  by  vomiting  and 
diarrhea,  convulsions,  delirium,  marked  slowing  and  feebleness  of 
the  pulse,  and  death.  In  these  cases  of  slow  or  subacute  poisoning 
death  may  be  rapid  or  may  not  occur  for  several  days. 

Tardieu  states  that  in  the  thesis  of  Ducroix,''  it  is  cited  that  two 
thirds  (nineteen)  of  twenty-four  very  severe  cases  of  poisoning  by 

"Op.  eit.  p.  753.  "De  ITinpoisoiuicment  par   la   digi- 

"Ruil.  de  la  Sodete  Anmtomfque,  p.    Ule,  PuU,  ISSfi. 
686,  1841). 
^  Tttrdieu,  Ia  Clinqne,  PuiB,  ISST.  p. 
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drug  recovered,  bo  that  it  abould  be  observed  that  death  doea  not 
Kys  follow  the  very  severe  symptoms  above  related. 
The  symptoms  of  digitalis  poisoning  are   not  the   same  nor  afi 
■rked  by  severity  in  sume  persons  as  in  others,  and  arc  more  or  less 
dy  or  rapid  in  development  according  to  the  size  of  the  dose  token. 
sp  action  upon  the  heart,  in  reducing  the  number  of  pulsations  per 
^innie  in  the  pulse,  very  generally  appears,  and  may  persist  after 
discontinuance  of  small  medicinal  doses  continuously  adminis- 
The  acceleration  of  the  pulse  is  succeeded  by  the  sinking  down 
the  pulse  rate  to  50  beats  per  minute  or  even  as  low  as  25.     With 
reduction  of  the  pidso  rate,  nausea,  and  disturbance  of  the  diges- 
re  organs  appear,  and  are  followed  by  disturbances  of  the  nervous 
sleiii,  as  above  related  in  the  acute  form  of  poisoning,  such  as  ring- 
in  the  ears,  disturbance  of  vision,  occasional  blindness,  confi'ision 
"^  the  appreciation  of  colors,  and  delirium  of  a  mild,  quiet  nature;' 

Kter  on,  the  digeatiie  disturbances  become  more  severe,  continued 
ith  swelling  of  the  tongue  and  with  a  fetid  breath ;  the  urine  is  re- 
ined ;  spasmodic  hiccoughs  and  muscular  contractions  are  followed 
death. 

Cumulative  form  of  poisoning  is  marked  by  the  sudden  appear- 
of  the  above  symptoms  with  fainting,  and  occasional  paralysis 
one  side  of  the  body  may  supervene.  These  symptoms  may  pass 
■to  death,  without  warning.  Occasionally,  the  above  symptoms  are 
Tsried,  and  the  shock  to  the  nervous  system  ia  more  predominant  than 
the  disturbances  of  the  digestion ;  hallucinations  are  more  marked, 
and  chills,  with  chattering  of  the  teeth,  coldness  of  the  surface,  and 
perspiration,  also  irregularity  of  breathing  and  protrusion  of  the 
eyeballs  are  accompanied  with  thirst,  general  malaise  and  feebleness, 
absence  of  diarrhea,  and  retention  of  the  urine  without  distended 
bladder.  Wlien  the  above  symptoms  abate,  there  may  be  a  voiding 
uf  a  red-colored  and  offensive  urine,  and  an  increase  in  the  pulse  rate 
(Ducroixt, 
^H  859.  Lethal  dose, — Individual  idiosyncrasies,  or  results  of  continu- 
^^uu  ailniinistratioD  of  digitalis  and  its  preparations,  leave  the  question 
of  the  minimum  dose  which  produces  fatal  poisoning  an  open  ques- 
tion ;  3ti  grains  ( 2.34  gm. )  of  the  powdered  leaves  have  caused 
fatal  poisoning,  while,  on  the  other  hand,  recovery  has  followed  the 
inge-stion  of  1  ounce  (30  c  c.)  of  the  tincture  of  digitalis.  When  the 
heart  is  abnonnal.  or  there  is  some  disturbance  in  the  vasomotor  sys- 
tem which  controls  the  heart's  action,  smaller  doses  than  the  above 
seem  to  have  been  followed  by  severe,  and  sometimes  fatal,  poiaouing. 


I  IM]  (MBQAKIO  POmOHS.  W 

The  vuiom  active  principles  in  emiinieTcial  use,  made  from  die  io^ 
iulis  lesT«$.  do  not  aD  pooaeaa  the  power  of  prodocing  nmUu  iji^ 
tDm*  to  those  foUovring  the  ingestioa  of  the  leaves  or  their  infoaiai 
and  tiactoi? :  for  instance,  digitozin  is  found  in  larger  quDtitin  ii 
XatiT^Ie's  di^ialin  than  in  that  of  Homolle's  or  in  the  German  £f 
Italia.  Ivieitoxin.  according  to  Kopp's  experimenta,"  i«  from  nx  bt 
wc  u=k£  fStMieer  than  digitalin  or  digit«leiii.  Di^toxiii  would  prob- 
aKj  be  fatal  to  aa  adoh  man  in  the  dose  of  1/16  of  a  grain  (lug.); 
az.-i  iij-'aU;:  or  -lieitalein  in  doees  of  .3  of  a  grain  (18  mg.].  IV 
x-i^ZAZ^  cieitalin  has  often  been  taken,  without  fatal  efieets,  in  doM 
::  .1?  ^  .1^  of  a  grain  i,^  to  10  mg.)  ;  while  2  milligrunt  of  dui 
VI — .»^-^<'  a>ticb  have  been  followed  by  poisonona  aymptoini  in  oh 
»K.  Tbe  "-^i'-  of  a  doee  «hidt  might  be  dangeroiu  to  an  idolt  ii 
rr:ctt*LT-  I  I^  of  a  grain  (4  mg.).  Theae  doses  of  the  letin  priio- 
ju!  :z  iifiuli*  tiK»l  in  commeroe  are  given  as  a  sin^  dote,  k- 
A:aM.  ii  irxc  rewavd.  a?  has  been  before  znentiotied,  serioiu,  if  not 
^•ff'.  ^=.:%.cs  =Aj  icQwK  as  a  duonie  poisoning. 

T^  f.'D.'Tizz  tas^  is  given  br  BIjth,**  as  showing  the  mixiinia 
^■stz.^iij  ;i  3>f  ii£<nsi  preparations  of  digitalis  which  can  be  ad- 
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SiB.  T'-wT— — ^ — T^E%  is  BO  kit»wn  antidote  to  arre^  the  poi«»- 

SC  ^xaa. — T'ur-'ali*  i?  -zsaa^j  rfaseed  as  the  tv^e  of  beirt  poi- 
<.v.>.  7:-s-  r""i-'?  "^  iear:  ^>Lio=s  has  been  mnch  extended  in  iwwt 
,_j..^  J,,;  .■..n/fSw.  i3»:bs  .cier  gi^teids.  antiarin,  an  arrow  poison; 
*;x  t.  -^  ;--'.  »  riL-.-iKi:  s.'tt-ui^!C  is  the  hellebore  family;  tbe  poison- 
nts-  -:c~x'-iK  z  ■an  Nrfri-m  .■ieaa-ier:  coavallamarin  from  Connt 
.~i    -*.-      ■  -.1  T:"-in  ^«  «:"iU^;  aa-i  e*7thn^hleiii, 

'"'ir  f-::  'i  ""J  *  rr'iT  "its  is  effinrt  on  the  heart  Stannins  Or 
■v  ~  -I  -.  t*;    c  .-a  >    "a*  ri«LT  -''  ii=  ..itwerTacions  was  the  irregnkntf 
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of  the  action  of  the  heart,  and,  finally,  its  cesBatlon  in  diastole,  from 
which  die  heart  could  not  he  roused  to  action  by  stimulants.  Traiibe^* 
experimented  on  dogs  with  an  extract  from  digitalis  in  doses  of  7.7 
grains  (.5  gm.)  and  61.72  grains  (4  gm.).  He  noticed  in  the  first 
stage  of  this  digitalis  poisoning  that  the  pulse  was  frequently  retard- 
ed, while  the  arterial  blood  pressure  rose;  in  the  second  stage,  the 
pulse  frequency,  as  well  as  the  blood  pressure,  was  abnormally  low, 
but  this  was  not  seen  when  large  doses  were  administered;  in  the 
third  stage,  the  arterial  pressure  was  lower  and  the  pulse  rate  above 
normal  frequency.  The  retardation  of  the  heart's  action  is  attrib- 
utable to  the  stimulation  of  the  inhibitory  nerves,  and  the  frequency 
of  the  pulse  rate  noticed  later  was  due  to  their  paralysis.  The  slow 
pulse  is  noticed  frequently,  even  after  the  section  of  tbe  vagus  nerves, 
which  is  explained  by  the  inhibitory  action  produced  upon  tbe  cardiac 
ganglionic  center.  The  vagus  nerve  is  paralyzed,  in  point  of  time, 
before  that  of  tbe  muscular  action  of  the  heart.  Traube  attributed 
tlie  increased  blood  pressure  to  increased  energy  of  the  heart's  con- 
traction ;  this,  through  the  motor  nerve  being  stimulated  at  a  later 
period.  He  explains  the  abnormally  low  pressure  as  caused  by  the 
commencing  parulyaes. 

In  addition  to  these  direct  actions  upon  the  inhibitory  nerve  cen- 
ters and  on  the  ganglions  in  the  heart  itself,  there  is  another  infiu- 
ence  from  the  action  of  digitalis  upon  tbe  vasomotor  nerves;  this  ac- 
tion, witnessed  by  Ackermann  on  the  mesentery,  distinctly  showed  the 
contraction  of  the  arteries,  and  the  blood  pressure  therein  to  rise  after 
eection  of  the  spinal  cord. 

The  view,  geoerally  accepted,  in  regard  to  this  effect  upon  the  in- 
creased blood  pressure,  might  bo  thus  stated:  "Tbe  pressure  is  due  to 
the  prolongation  of  the  systolic  stroke  of  the  cardiac  pump  and  to  tbe 
'stop-cock'  action  of  tiie  arteries;  in  other  words,  there  is  an  in- 
crease of  force  from  behind  {vis  a  tergo),  and  an  increased  resistance 
in  front  (vis  a  fronfe)."  (BIyth.)  In  addition  to  this  action  upon  the 
heart,  digitalis,  no  matter  how  administered,  is  usually  followed  by 
vomiting.  Diuresis  occurs,  but  with  a  diminished  amount  of  urea; 
this  action  is  wanting  in  animals. 

Ackermann  observed  that,  during  the  period  of  increased  blood 
pressure  in  the  arteries,  tbe  surface  temperature  of  the  body  was  in- 
creased, but  internally  it  was  lowered.  From  Mr.  Blyth's  experi- 
ments on  certain  insects,"*  by  application  of  a  thin  paste  of  dig- 

".-Vnn.  d'CliitB-Knnkenhauaes,  Vol.  11.        "Op.  cit.  p.  429. 
P.T8S. 
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ittIL-  »  ti«  head  of  &e  common  blowfly,  the  fiirt  symptom,  iftertW 
MI.  ■;:  imadon  to  the  point  of  tppUcatios,  wu  the  difficult  n 
w»_c=^  -p  a  perpeDdicnUr  glass  surface,  which  increased  ud  » 
5^:=-:  -^  zaalyr.^  of  the  lees,  before  that  of  the  wings;  tfttrwiii, 
ca?  *--=«!  bKKie  pmlrad,  and  the  fly,  if  jerked  from  its  tnpport, 
-r:  -^.*  ^^^    ^^  "™**  ^^n  became  diUl  and  motionlna,  uj 

^ '-*-T  -*«i  n»  ftwn  ten  to  twenty-four  hoars.     A  doBe,  inraffi- 

easiT  :::  oesr:-T  life,  did  so,  ot  repetition,  at  intervals  of  a  mple  of 
briirs :  =e  inw?  tbe  omdasioa  that  digitalins  are  toxic  sabGUuce!  b 
ie  =.:Lf*r=lir  szaoanee  of  eroi  draae  life  forms  which  do  not  paEM 
1.  *etir^ 

set  THfivTi — ^The  diMmsis  of  the  poiaonoos  action  of  digitila 
w^cli  se  rtecKziad  br  die  experienced  physician  fom  the  peaaliir 
e^irs  ■=.:=.  =e  bean  aad  drcnlatifm,  which  are  above  deKribsd, » 
•xia^  -r.-i.  ±e  i^wts  upon  the  digestive  tract 

SB.  Pnc-aam  ^f«»p»eu.— These  appearances  ■»  nto 
•i^^i:  =»i  riii:  icctri^  and  anride  of  the  heart  are  nraiDy  imi 
i-iec.  T~::2,  Vux*L  i*  walls  of  the  heart  itself  being  flaccid;  the  left 
sjx  :-'  ±>:  iwm  Sica!^  b  empty;  the  brain  and  its  menbraiisi  in 
srcafciniS  ::ci-;  *.T*c:f :  die  stomath,  and  mncona  membrue  of  li« 
•-:-:-^-:z.^^  =^7  ie  b.  purs  ecchjmoscd.  with  here  and  there  pjifhe 
:f  .-:e.T.  ri,  yvL  ir  =i^T  «ie;  of  poisoning  by  digitalis,  though  tl» 
j-:L.:.r  ii'-:^:Ti^ue  ::  :r*  :r»5iizal  tract  may  show  more  or  less  red- 
^v-si.  ::ic-r-  ^LkT  sf  a^  ccbrr  appreeiablo  sign  of  patholt^cal  toni- 

«4  r^.aiii.  fcfiaxa.  aad  fiffitaleu  in  gtaeraL— DlgittUn  is  irt 
■::i;  iT  -  >iT^-:iz-x  .viTiian:  in  the  foxglove,  upon  which  the[w-** 
.•*Es  ii:C-M  ::  iir-'ilii  i-fr*=-Ii.     There  are  two  other  sabetineesof 

T«-,<-:'-:s  i-.--  -:  -  7  :^.  £^"::ii=  and  digitalein. 

fSS.  Trtjitsrzsa  at  i^a^ia.  disitoxin.  and  dlgitaleia.— Thia  k^ 
s  -r  j;.."  -  Tclz':ii  ix  ■»rt:sr  *^c  iIcoboL  while  the  other  two  albloii 
^-^  ■ .,  ^-:'_^  :alj  3.  xCiz^  ilxhci,  by  some  putrefactive  prows  « 
.-.  ;i.--  .:'.'.  .71  Tv-ih.;-.-!!.  Ii-ise  ^r«e  sabstancea  split  up  ioto  twos'^itt 
T.~v  .!:■•--  :iliiC  ~  £:z- ^i-resi- "  and  "ttisi -resin."  neither  of  whiff 
!.,s  I'.-  '-iT  :,TVii  iu  uaLr.  5:-Vr:'.  This  observer  states  that  thij 
:x'-  -.  ^•*.  s  TPAiTi:?  ii.-cs  lii*  pi^Tc-wxin;  be  also  states  th»l  din- 
^     -r-^  :   t;j7  Jw  fzriaa-  iciii.  when  it  produces  the  nonpoison'mi 


jiSi.  ;i.-«arTta«  rf  £p^s^  iJfitMia.  ui  diptalein.— Bsdl.r  ^wi 
;,;.  -t  ^  1.11-fs.  .T  ■=e£r  izf^ii.'cs.  may  be  decompo^  bj  hacten'il 
'■ .;',   ■.•.*,v;-jv!.TiC  a*  Mivni:»Kaoa  of  the  three  above-named  hrtit 
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poisons;  and  in  uaing  such  medicines  violent  spasms  may  be  caused. 
The  following  alkaloids  possess  some  of  the  poisonous  properties  of 
foxglove:  Digitalin  and  digitoxin,  the  latter  of  which  exists  in  the 
leaves  of  the  digitalis  plant  in  the  proportion  of  1  part  to  10,000. 
Toxi-resin  is  also  intensely  poisonous.  This  ia  obtained  by  extract- 
ing the  dried,  exhausted  leaves  with  alcohol  of  50  per  cent,  precipi- 
tating this  with  lead  acetate,  and  washing  the  precipitate  tirst  with 
a  dilute  solution  of  sodium  carbonate  (to  remove  coloring  matter), 
and  further  washings  with  ether,  benzene,  and  carbon  disulpbid,  in 
all  of  which  it  is  insoluble.  On  decomposing  the  lead  compound, 
digitoxin  may  be  obtained  in  colorless  scales  or  needle-shaped  crystals. 

6fi7.  Freparatioaa  of  digitalin  and  digitoxiii. — Digitalin  and  digi- 
to.xin  are  not  officinal  as  Pharniocopceia  preparations,  but  may  be  ob- 
tained from  certain  firms  under  the  name  of  French  or  German  digi- 
talin, the  former  under  the  process  of  liomollo,  and  the  latter  under 
the  process  of  Walz,  Digitalin  is  officinal  in  Belgian,  French,  Ger- 
man, Portuguese,  Spanish,  and  Austrian  Phannacopffiias, 

568.  Detection  and  tests. — Where  the  plant  itself  has  been  ingested, 
careful  search  should  always  be  made  in  the  vomitus  and  feces,  or 
in  the  contents  of  the  stomach  and  intestines,  for  portions  of  the 
plant;  the  vomitus  and  feces  will  usually  have  a  bright  green  color 
due  to  tlie  coloring  matter  of  the  plant  Tliis  green  color  can  be  dis- 
tinguished from  that  caused  by  copper  compounds,  by  its  not  being 
changed  to  an  azure-blue  color  by  ainraonia  water;  and  from  bile,  by 
its  not  passing  through  the  changes  of  color  characteristic  of  bile  pig- 
ment, when  treated  with  concentrated  nitric  acid.  The  bright  green 
color  ia  imparted  to  tlie  contents  of  the  stomach  or  vomitus  by  all  of 
the  preparations  of  digitalis ;  but  portions  of  the  plant  can  be  detected 
only  when  the  powdered  leaves,  or  the  infusion  or  decoction  of  the 
leav^,  or  some  other  portion  of  the  plant,  have  been  taken.  The 
upper  surface  of  the  adult  leaf  is  green,  but  pale  and  more  or  less 
silvery  in  the  young  leaf,  and  contains  very  short,  transparent  hairs, 
which  have  a  very  brilliant  and  crystalline  appearance;  the  under 
surface  of  the  leaf  is  pale  and  very  pubescent,  containing  a  much 
larger  number  of  the  brilliant  hairs  than  the  upper  surface.  The 
leaves  also  have  another  kind  of  vegetable  hair,  which  is  jointed,  not 
crystalline  in  appearance,  and  usually  made  up  of  two  or  three  seg- 
ments. Both  of  these  varieties  of  hair  may  be  easily  detected  by 
microscopic  examination  in  the  powdered  leaf,  or  in  the  contents  of 
the  stomach,  vomitus,  etc,  when  the  powder,  decoction,  or  infusion 
has  been  taken,  except  when  the  last  two  preparations  have  been  very 
carefully  strained,  which  ia  not  usually  the  case. 
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Both  digitalin  and  di^talein  can  be  isolated  from  o^anic  mii- 
tures  by  the  process  recommended  for  tiie  opiam  alkaloids  (see  | 
773),  the  digitalin  being  separated  by  benzol  from  the  icid  fluid,  and 
the  digitalein  by  chloroform,  and  are  left  as  a  r^idne  after  the  evip- 
oration  of  these  fluids. 

A  body  extracted  from  digitalis  by  benzol  or  chloroform  gives  ttw 
following  teste : — 

It  dissolves  in  concentrated  aulphuric  acid  with  a  green  ctJor, 
which,  on  the  addition  of  bromin  water,  turns  purple-red,  and  on  dilu- 
tion with  water,  green.  When  mixed  with  a  mixture  of  eqnal  partB 
of  concentrated  sulphuric  acid  and  alcohol,  and  heated  nntil  it  toiu 
yellow,  it  assumes  a  blue-green  color,  on  the  addition  of  dilute  ferric 
chlorid.  An  alcoholic  solution  of  chlorin  dissolves  digitalin  in  a  ;e!- 
lowish-green  color,  which,  on  heating,  changes  first  to  violet  and  then 
to  blackish-green.  An  aqueous  solution  of  digitalin  warmed  with  i 
few  drops  of  phospho-moljbdic  acid  develops  a  fine  green  color,  wiuct 
is  changed  to  blue  by  ammonia. 

XX.  Eboot. 

569.  FropertieB. — The  chemistry  of  ergot  is  still  in  an  onsaliafK- 
tory  condition,  as  ita  active  principles  seem  to  be  peculiarly  unstable 
and  are  decomposed  by  comparatively  weak  reagents.  Kobert  bii 
described  three  bodies  as  involved  in  the  action  of  ergot:  the  first 
ergotinic  acid,  a  nitrogenous  acid  of  glucosidal  nature;  the  aecnn<i, 
comutin,  an  alkaloid ;  and  the  third,  sphacelinic  acid,  a  resinous  acid 
which  contains  no  nitrogen,  Jacobj*'*  has  recently  stated  that  the  a^ 
tion  of  the  last  is  due  to  a  very  poisonous  resinous  body,  sphacelotoiin. 

570.  Occurrenoe. — Ergot  is  a  parasitic  fungus  (Claviceps  purpurea) 
which  grows  on  the  rye  (Secale  comntum  or  cereale)  and  occasionally 
on  other  kinds  of  grain.  It  is  of  interest  in  toxicology,  as  the  use  oi 
bread  and  meal  containing  it  has  frequently  given  rise  to  widespreaa 
epidemics.  Its  medicinal  effect  of  stimulating  the  uterine  action  and 
contraction  of  the  blood  vessels  is  well  known.  If  a  healthy  grain 
of  rye  be  examined  by  the  microscope,  in  thin  layers,  it  will  be  seen 
to  be  composed  of  the  seed  covering,  made  up  of  two  layers,  beneath 
^vhich  are  the  gluten  cells,  while  the  great  bulk  of  the  seed  ia  cw 
posod  of  cells  containing  starch.  In  smutty  grain  (ei^tined),  dart 
cells  replace  the  seed  covering  and  the  gluten  cells,  while  the  lujf 
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ontaining  cells  are  fiHed  with  the  BmBll  cells  of  the  fungus^ 

numerous  drops  of  oil.     Many  attempts  have  been  made  to  iso- 

Ite  the  active  principle  of  ergot,  but  those  admitted  to  contain  it,  ac- 

fding  to  Robert,  are  cornutin  and  spbacetic  acid  (aphacelinic  acid), 
til  of  these  are  recoguized  aa  strong  poisons;  the  Erst  produces 
ergotism  upon  the  iiivoluntary  muscles,  in  the  form  of  clonic  convul- 
uo&£;  the  second  causes,  after  its  absorption  at  the  place  of  applica- 
tion, local  gangrene  at  the  periphery  of  the  body.  In  Russia  and 
Germany  there  is  used,  for  subcutaneous  administration  in  mid- 
wifery practice,  a  feebly  acid  substance,  easily  soluble  in  water,  as 
HkU  as  in  dilute  and  moderately  concentrated  alcohol,  called  "scle- 
rotic" acid.  This  is  active  in  producing  contraction  of  the  involun- 
muscles. 
I  Ergot  baa  been  known  to  be  produced  in  bread  undergoing  fermen- 

aa  can  be  seen  in  the  following  detailed  case : — 
FA  remarkable  case  of  fatal  poisoning*'  of  two  persona  from  eating 
flread  pudding  is  reported  by  Prof.  A.  H.  Allen,  of  SbefBeld,  Eng- 
land. Two  bread  puddings  were  made  from  scraps  of  bread  and 
ftandwiches.  which  had  been  accumulating  for  some  weeks,  together 
with  the  addition  of  milk,  eggs,  sugar,  currants,  and  nutmegs;  these 
ipg  were  very  moldy,  and  were  mixed  with  bam,  butter,  etc  The 
'  puddings  were  baked  in  separate  ovens,  one,  a  very  large  pudding, 
imperfectly  cooked  in  a  notoriously  alow  oven,  and  was  siibse- 
inlly  eaten  by  the  cook  who  made  it,  the  proprietor  of  the  eating 
the  waiter,  a  child  three  years  old,  and  a  customer.  Every  one 
»t«  of  this  pudding  was  violently  ill  with  aj-mptoms  of  irritant 
ing.  Only  one  person  ate  of  the  second  pudding,  but  was  not 
Be  ill.  The  pulse  of  the  poisoned  persons  was  greatly  accelerated ; 
bul  none  bad  bloody  stools.  The  child  and  the  wait«r  died,  the  latter 
Ungcring  a  week.  A  post-mortem  examination  of  the  viscera  of  the 
child  leading  the  medical  men  to  suspect  its  death  from  poison,  the 

Eins,  togi-ther  with  the  remains  of  both  puddings,  were  sent  to 
f.  Allen  for  a  thorough  chemical  analysis.  He  made  a  most  ex- 
stive  research,  with  wholly  negative  results,  and  fed  a  puppy  on 
jbe  suspected  pudding  for  two  whole  tlays,  without  the  least  appear- 
B>ce  of  any  poisonous  effect  The  evidence  that  this  suspected  pud- 
fling  bad  poisfined  the  persons  who  ate  it  waa  so  overwhelming  that, 
^tt  the  suggestion  of  Dr.  Tidy,  a  careful  examination  for  ergot  was 
^■ide  by  Prof.  Allen,  as  well  as  a  microscopical  research  for  fungi^ 
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both  of  vhich  were  found.  The  floor  used  -wbb  ezamiBed  nnsucoess- 
fully  for  ergot,  and  this  was  the  caee  with  another  pudding  made 
from  the  same  materials  used  in  making  tiie  bread.  The  poiaonom 
pudding  showed  a  large  amount  of  the  moldy  fungus,  but  the  litter 
did  not  give  the  lake-red  reaction  widi  soda,  which  ia  characteristic 
of  ergot.  The  poisonous  pudding  had  no  sign  of  crust  on  it,  but  wu 
"sloppy,"  and  of  the  consistency  of  bread  and  milk.  The  lumps  of 
bread  in  it  were  distinguishable,  and  the  starch  granules  were,  is 
many  cases,  unaltered. 

The  verdict  of  the  jury  was  that  die  deceased  persons  "died  fimn 
eating  unwholesome  pudding;  bat  bow  and  by  what  means  such  pud- 
ding became  unwholesome,  there  is  no  sufficient  evidence  to  shov." 

According  to  Dr.  Taylor,**  ergot  in  large  doses  causes  symptom* 
of  an  irritant  poison,  with  diarrhea,  and  the  appearanoee  after  deith 
are  chiefiy  patches  of  inflammatory  redness  in  the  muooos  membnin 
of  the  stomach  and  small  intestine ;  but,  as  it  is  not  probable  thtt 
sufficient  evidence  of  the  presence  of  the  active  principle  of  ergot  eu 
be  obtained  from  the  body  by  chemical  analysis,  reliance  most  tx 
placed  on  the  detection  by  the  microscope  of  ergot  fungus  in  the  oat 
ters  suspected  of  furnishing  the  poison. 

Dogs  are  not  readily  poisoned  by  ergot,  so  that  the  negative  proof 
offered  in  the  case  of  Prof.  Allen,  where  the  puppy  was  fed  on  ths 
poisoned  pudding,  should  have  little  weight  if  the  poison  were  tha 
moldy  fungus  of  ergot  Mr,  S.  A.  Wright?'  gave  to  dogs  an  amoant 
of  ergot  equal  to  120  grains  to  each  pound  of  their  weight,  withoot 
injury  or  poisonous  symptom.*** 

571.  Symptoms  of  aonte  poisoning.— These  are  twofold :  First,  tbe 
specific  action  is  recognized  by  the  contractions  of  the  involnnttrj 
muscles;  and  second,  that  of  the  results  of  chronic  poisoning,  to  be 
described  later,  in  the  so-called  "ergotism,"  which  is  so  marked  b^ 
the  appearance  of  gangrene.  In  acute  poisoning  the  symptoms  U* 
mainly  vomiting  of  blood,  passing  of  bloody  urine,  intense  jaondii^ 
und  stupor;  in  other  cases,  jaundice  and  vomiting  of  blood  have  not 
l)een  recorded,  in  place  of  which  there  occurs  intense  gastrointeatiinJ 
irritation,  producing  vomiting,  colicky  pains,  and  diarrhea-  Tlw 
subacute  poisoning  may  be  a  secondary  result  from  affections  of  tbe 
nervous  system,  aueh  as  weakness  of  the  limbs,  disturbance  of  visiMi 
retention  of  urine,  delirium,  coma,  and  death. 

672.  Symptoms  of  chronic  poisoning. — There  have  been  many  epi" 

"  Ot>.  CI  t.  "  See  Eiuemaim'B  Hudbud  *»  rmf- 
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jics  of  chrouic  poisoning  bj  ergot,  called  "ergotism,"  caused  by 
eating  ergotized  cereals;  and  the  description  of  this  ergotism  datet^ 
from  the  eixteeulh  century,  when  a  strange,  spasmodic,  conviibive 
diaease  broke  out  in  Hessin;  the  same  disende  appeured  later  in  Voigt- 
luider,  and  in  1702  the  whole  of  Freiberg  was  attacked.     Successive 
epidemics  appeared  in  Germany  and  France;  in  1710  Dr.  Noel  had 
_no  less  than  50  cases  under  treatment  at  the  Hotel-Dieu;  the  mortal- 
was  great.    Out  of  600  cases  of  ergotism  16  per  cent  died.     Dur- 
the  year  1855,  out  of  30  with  ergotism  23.3  per  cent  died.     The 
lie  form  of  poisoning  by  ergot  may  be  either  that  of  the  spaa- 
miKlic  character  or  the  gangrenous  form. 

The  first  of  these  forms  of  ergotism  begins  with  disturbances  of 
brain,  such  as  sparks  before  the  eyes,  giddiiit-.ss,  noises  in  the  ears, 
nd  a  creeping  feeling  about  the  whole  body;  there  is  also  loss  of  seu- 
ition  in  the  lingers  and  toes,  and  later  of  the  hands  and  feet,  and 
ften  of  the  tongue;  diarrhea,  vomiting,  colic,  and  other  signs  of  the 
ligestive  irritation  are  usually  present;  there  are  tetanic  spasms  of 
!ie  muscles,  epilepsy,  faintings,  disturbance  of  vision,  blindness,  and 
iblyopia;  akin  assumes  a  yellow  color  (earthy),  and  is  covered  with 
cold  sweat ;  eruptions  and  even  hoils  appear ;  also  hiebs,  or  water  blis- 
ters, like  those  caused  by  bums  or  scalds,  have  sometimes  been  seen. 
eath  may  occur  from  exhaustion,  in  from  four  to  twelve  weeks  after 
iting  this  ergotized  grain;  even  in  those  who  recover,  there  remain 
weakness,  contractions  of  groups  of  muscles,  anemia,  or  disturbances 
af  nsion. 

Second,  the  gangrenous  form  of  ergotism  la  marked  by  an  acute 
pain  in  the  limbs,  or  portions  where  the  gangrene  is  to  occur.     The 
^^tifsne  in  these  parts  swells  with  an  erysipelatous  blush,  though  there 
^Kb  absence  of  heat  in  the  part;  the  gangrene  is  usually  dry,  though, 
^hometimes,  moist.     The  extremity  below  the  healthy  tissue  under- 
^  goes  a  moist  process  of  ulceration,  separating  this  part  from  the  cen- 
tral portion,  and,  in  this  way,  toes,  fingers,  legs,  and  even  the  nose 
may  be  sloughed  off.     During  this  process,  pyemia,  marked  by  fever, 
may  produce  fatal  results.    In  one  case  which  occurred  at  Wattisham, 
Suffolk,  out  of  eight  in  a  family,  one  of  whom  died  (an  infant  four 
months  old),  five  persons  autTered  loss  of  feet  and  legs  by  gangrene 
separating  the  healthy  from  the  unhealthy  tissue,  from  the  knee  down 
I      to  the  ankle.     They  had  been  eating  freely  of  wheat  which  had  been 
^■cut  in  the  rainy  season  and  had  lain  on  the  ground  until  the  grains 
^■were  black  and  totally  decayed.'* 
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673.  Lethal  dose. — It  should  be  remarked  that  email  doses  of  ergot 
long  contiDued  are  more  apt  to  produce  fatal  results  of  poisoning 
than  a  few  large  doses.  It  is  very  diiEcult  to  state  precisely  the 
mininium  fatal  dose;  1  fluidram  (3.89  cc.)  of  the  fluid  extract 
caused  great  sleepiness,  swelling  and  redness  of  the  feet,  and  formi- 
cation of  the  extremities,*'  while  ounce  doses  have  been  given  singly, 
without  causing  any  poisonous  symptoms;  death  has  occurred  within 
one  or  three  days  after  the  first  appearances  of  poisoning. 

674.  Treatment. — Treatment  consists  in  emptying  the  stomacli  and 
bowels  by  means  of  the  stomach  pump ;  appropriate  medicines,  as  cas- 
tor oil,  etc.,  should  he  administered;  if  collapse  occurs,  alternation 
of  warm  baths  and  cold  affusions  is  useful  in  stimulating  the  respi- 
ratory uiovementa;  coffee  and  tea  should  be  given  to  act  as  cardiac 
stimulants.  In  chronic  eases,  where  gangrene  occurs,  the  part  should 
be  bathed  and  wrapped  in  cotton. 

578.  Action. — The  action  of  ergot  has  not  been  definitely  deter- 
mined, hut  the  experiments  of  Kohert  would  seem  to  indicate  that 
cornutin  and  aphacelinic  acid  appear  to  give  the  physical  action  of 
ergot  itself.  Cornutin,  according  to  Kobert,  stimulates  the  vagus 
nerve,  producing  slow  pulse  and  increased  blood  pressure ;  afterwards 
it  inhibits  the  vasomotor  center  and  accelerates  the  pulse.  Tingling 
of  the  body  and  con\'ul8iou8  may  follow;  paralysis  of  the  extensor 
muscles,  producing  deformation  of  shape  of  a  limb,  may  result. 
Cornutin  stimulates  the  uterus  to  contract,  but  has  not  so  strong  an 
I'ffeet  upon  the  miLscles  as  when  given  in  connection  with  aphacelinic 
acid.  The  latter  seems  to  induce  gangrene,  which  appears  in  chronic 
(■rgotism. 

676.  Post-mortem  appearances. — The  post-mortem  appearances  in 
animals,  on  which  Kobert  experimented,  seem  to  show  rapid  putre- 
faction of  the  tissues,  a  swollen  condition  of  the  mucous  memhrane 
of  the  intestines,  and  the  enlargement  of  the  spleen.  He  also  ob- 
served, by  the  microscope,  that  the  intestinal  villi  were  occupied  by  a 
large  quantity  of  micro-organisms  in  their  blood  vessels, — especially 
between  the  muscular  bundles  and  the  deeper  layers  of  the  intestines; 
from  this  he  drew  the  conclusion  that  the  protective  epithelial  cells 
had  been  destroyed.  The  mesentery  of  cats,  pigs,  and  fowls  contains 
numerous  small  extravasations  of  blood.  The  organs  in  general — 
especially  the  subcutaneous  cellular  tissue — were  tinged  with  biliary 
coloring  matters ;  from  this  he  inferred  that  the  red  blood  corpuscles 
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^ad  degenerated.    He  also  noticed  a  hyaline  degeneration  of  the  walU 

the  blood  vessels,  which  showed  a  quasi-amyloid  reaction  with 

He  assumed  that  the  vessels  were  partly  611ed  with  a  hyaline 

in  which,  l8t«r  on,  a  fine  black  pigrnent  appeared,  which  would 

stop  up  the  vessels,  and  hence  cause  gangrene. 

877.  DiaffnotiB. — In  chronic  cases  of  ergotism,  by  the  appearance 
_<>f  the  peculiar  form  of  gangrene  above  described. 

678,  Detection  and  testa. — Dissolve  0.5  gram  ergotin  in  an  equal 

ijbt  of  water,  and,  after  adding  one  drop  of  ammonia,  shake  out 

1  cubic  centimeter  ether,  evaporats  the  ether,  and  dissolve  the 

sidue  in  1.5  grams  acetic  acid  containing  a  trace  of  ferric  chlorid. 

fnderlie  this  in  a  teat  tube  with  a  little  concentrated  sulphuric  acid; 

aulin  gives  a  bright  bluish-violet  color  at  zone  of  contact     Ileat 

reral  minutes,  with  equal  bulk  ether  and  a  few  crystals  oxalic  acid ; 

at  develops  a  reddish  color. 

yet  it  has  been  found  impossible  to  identify  ergot  by  the  isola- 
of  any  of  its  active  constituents  from  animal  tissues.     Ergot 
Ids  tri  methyl  a  niin,  when  treated  with  alkalies;  but  this  is  a  prop- 
common  to  many  organic  compounds. 

XXI.  Jalap  and  other  dkastio  pithoatives. 

579,  In  general. — The  chief  articles  enumerated  under  this  name 

ire  jalap,  scammony,  gamboge,  colocynth,  croton  oil,  and  elaterium. 

*ith  the  exception  of  the  last  two,  they  are  seldom  given  singly  in 

ledical  practice,  but  generally  combined  with  eacb  other  and  with 

milder  purgatives,  or  with  mercurials,  and  always  in  small  doses. 

.Thai  they  may  give  rise  to  fatal  consequences  from  overpurging  is 

not  only  possible,  but  is  demonstrated  by  cases  upon  record.     Being 

be  most  usual  ingredients  of  quack  cathartic  medicines,— especially 

the  pilular  form, — they  have  often  been  taken  in  large  doses,  and 

liave  thus  caused  death  by  the  exhaustion  arising  from  overpurging. 

)ne  element  in  the  consideration  of  cases  in  which  death  is  attrib- 

'■uted  to  the  use  of  any  of  these  drugs  should  not  be  forgotten,  viz., 

that  the  very  yoimg,  or,  on  the  other  hand,  the  aged,  cannot  bear  the 

operation  of  violent  purgative  medicine,  with  the  same  impunity  as 

r those  of  other  periods  of  life ;  and  also  that  those  who  are  already 
enfeebled  by  disease  may  readily  perish  from  the  effects  of  a  compar- 
atively small  dose.  In  general,  where  the  quantity  of  a  drastic  purga- 
riken  has  been  very  large,  there  will  be  found  evidence  of  in- 
atory  action  in  the  intestines. 
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All  these  irritant  purgatives,  used  as  me<licine«.  inclading  ancllieT, 
bryonia,  not  named  above,  exert  their  influence  upon  the  inteatiiiil 
canal  by  a  peculiar  glucosid  belonging  to  each  of  the  above  Iwditt. 
and  very  frequently  these  glucosida  form  the  chief  ingredients  o( 
quack  cathartic  piUa,  which  are  freely  advertised.  The  compoutnl 
cathartic  pill  (U.  S.  P.)  also  contains  colocynth,  scammony,  jala)>. 
gamboge,  as  also  aloes,  calomel,  and  cardamom.  Ocojisionally.  liialb 
ie  reported  to  have  followed  the  unadvised  use  of  exc^^s^ive  doaetof 
this  group  of  purgutivea,  sold  under  the  name  of  proprietary  piik" 
One  case  is  reported  by  Taylor,  where  proprietary  pillti  of  ihis  chir 
acter  were  used  willi  the  intent  to  commit  murder. 

580.  Symptoms  of  poisoning;  lethal  dose. — Dangerous  symplnmi  of 
overdoses  of  these  substances  are,  in  moat  cases,  vomitiug,  pain  in  ibr 
belly,  violent  purging,  tenesmus,  collapse,  and  occasionally  death.  TV 
active  principle  of  tivo  of  these  substances,  jalap  reitin  (jalnpin)  and 
podopbyllotoxin  (glucosid  from  the  North  American  plant  called  Mi* 
apple  or  mandrake),  as  also  the  podophyllin  resin  (U.  S.  P.),  do  dot 
generally  produce  vomiting,  but  include  the  other  sviuptrtms  •Un- 
named. Fatal  poisoning  has  also  occurred  from  eating  ihe  fruit  "f  tit 
May  apple ;  children  have  also  had  severe  symptoms  of  poisoning  fnni 
drinking  the  milk  of  cows  that  have  fed  upon  the  mandrake.  Sewit 
conjunctivitis  has  occurred  to  workmen  powdering  the  roote  and 
resin."*  One  case  of  poisoning  by  podophyllin  occurred  from  takmg 
5  grains  (0.33  gm.)  of  the  glucosid  (resin  of  podophyllum]  iniM^ 
of  May  apple.  Besides  the  above  symptoms  named  as  beloBKin^^l 
this  group  of  purgatives  there  were  facial  sweating,  slow,  weak,  an3 
thin  pulse,  respiratory  movements  of  a  sighing  character,  with  diffi- 
culty of  speech.  After  a  slow  improvement  and  getting  up,  the  orig- 
inal symptoms  again  returned,  with  the  exception  of  the  pur^ng  and 
vomiting,  and  twenty-four  hours  after  swallowing  the  dose  the  pa- 
tient be<^me  comatose,  with  a  rising  temperature  and  rapid  pulse  ud 
increased  respiration.  The  smoky  urine  passed  contained  albiimiii 
and  blood  cells,  and  the  patient  died  thirty-one  hours  after  taking 
the  drug.  This  woman's  husband  took  a  similar  dose,  which  was  fol- 
lowed by  the  same  set  of  symptoms ;  hut  he  recovered  after  two  or 
three  weeks'  depressed  mental  condition. 

The  fatal  dose  of  this  resin  of  podophyllum,  as  indicated  tna 
these  and  other  cases,  would  seem  to  be  from  5  to  10  grains  (0.33 
to  0.65  gm.)  ;  yet,  in  one  case  10  grains  (0.65  gm.)  produced  daneBT 
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I  sytDptoms,  from  which  a  woman  recovered,"  while  a  child  recov- 
ered after  4  grains  (U.26  gm.) 

SSI.  Colocynth  in  general. — Colocjuth    (bitter   apple),   Citnillns 
olocjnthia,  contains  the  gluoaid  colocyiithin,  which  has  not  oiilj'  butn 
nseil  as  a  cathartic,  but  is  also  used  as  an  abortifacient,"" 

582.  Symptomi  from  ingestion  of  colocynth. — The  symptoms  follow- 
ig  the  ingestion  of  colocynth,  while  resembling  tlioae  of  the  above- 

aied  purgatives,  have,  at  times,  been  followed  by  an  irritation  of 
lie  kidneys,  and  when  fatal,  are  marked  by  delirium,  prostration,  an 
rn-giilar  pulse,  and  collapse.  The  fatal  dose  of  the  powdered  colo- 
ynCh  fruit  would  appear  to  be  sometliiug  under  2  teaspoonfule.  One 
B,  especially,  was  followed  by  death  after  a  dose  of  one  teaspoon- 
il;  jet,  3  or  3  drams  (7.8  or  11.7  gm.)  have  been  taken  without 
ktal  results. 

583.  Qamboge. — Gamboge  (U.  S.  P.),  a  gum  resin  obtained  from 
Qarcinia  Hanburyi,  Hooker  tilius,  in  the  dose  of  1  dram  (3.9  gra.). 
as  a  medicinal  purgative,  has  been  followed  by  fatal  results;  it  is  also 

?d  as  a  pigment ;  it  has  produced  symptoms  of  poisoning  in  children 
who  have  moistened  their  lips  with  brushes  upon  which  the  pigment 
ras  smeared. 
684.  Elaterivm. — ^Elaterium  (squirting  cucumber,  wild  cucumber), 
sing  a  drug  of  such  uncertain  strength,  is  not,  as  a  powder,  oHicinal 
[tJ.  S.  P.).     Its  active  principle,  elaterin,  ofEcinal  (U.  S.  P.),  is 
used  in  doses  of  1/16  of  a  grain  (.004  gm.),  repeated  every  one  or 
-_.two  hours  to  produce  watery  discharges  from  the  intestines,  and  for 
lie  relief  of  cerebral  symptoms  dependent  upon  diseaaes  of  the  kid- 
neys.   OccasioDally,  deaths  have  resulted  from  excessive  doses  of  this 
dmg.     The  fatal  dose  is  usually  placed  at  7  or  8  grains  (0.455  or 
0.62  gin.),  and  in  caaea  of  feebleness  or  old  age,  even  less  than  a 
^bp^in  (0.065  gm.)  has  been  followed  by  fatal  poisoning." 
■^   685.  Treatment. — Treatment  of  all  of  this  group  of  purgative  poi- 
Hlbiis  would  be  the  same  as  that  which  we  mentioned  under  the  head 
^bf  croton  oil;  viz.,  the  poison  to  be  removed  from  the  stomach  by 
^"emetic*  or  the  stomach  pump,  and  emollient  drinks  to  be  afterwards 
administered;  precaution  as  to  diet  should  also  be  strictly  enjoined, 
and  in  the  case  of  a  feeble  heart  action,  a  cardiac  stimulant,  such 
as  carbonate  of  ammonia,  should  be  administered. 

588.  Poit-mortem  appearances. — Besides  the  local  inflammatory  ac^ 


'  Phila.  Med.  nmes.  1682.  Vol.  XII.  p. 
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tion  of  the  intestinal  tract  there  may  be  an  olcermtion  thnmghoiit  itt 
length,  and  the  irritation  of  the  mucous  membrane  ma;  be  extended 
even  into  the  kidneys  and  bladder,  and  there  nuy  be  oongestioa  in 
the  peritoneum,  liver,  and  spleen. 

XXII.  Pomon  m ;  poisoii  oak  ;  pkiusosb  ;  Aim  MoooASni  tlowil 

687,  In  generaL — ^Poison  ivy,  poison  oak,  primrose,  the  moccisia 
flower  (lady's  slipper), — all  this  class  of  plants  may  produce,  by  local 
contact  with  the  skin,  a  peculiar  form  of  eruption  characterized  bf 
itching,  irritation,  swelling,  vesication,  and,  finally,  desquamation  of 
the  integument;  though  poisoning  usually  results  from  direct  coctict 
of  the  plant  with  the  skin.  Even  contact  with  articles  which  h.w 
touched  it,  or  people  who  have  handled  the  plant,  may  convey  the 
poison.  The  poison  is  due  to  the  pollen,  which  contains  the  oil,  ud 
also  to  the  minute  hairs  which  are  so  abundant  over  die  plant  itself;" 
and  these  are  responsible  in  many  cases,  where  poisoning  has  occurred 
by  secondhand,  and  in  their  direct  contact  with  the  plant  itsell** 
The  active  principle  of  these  plants  has  been  shown  to  be  a  nonnJt- 
tile  oil,  toxicodendrol:  1/64000  of  a  grain  (1/1000  of  a  mg.)  is 
sufficient  to  produce  distinct  effects,  when  brought  in  contact  with  ibe 
skin  of  some  persons.  In  the  trial  t«rm  of  the  supreme  court  of 
Brooklyn,  May  6,  1897,  a  judgment  for  $3,500.00  was  rendered 
against  the  directors  of  a  cemetery,  in  a  case  of  poisoning  shown  to 
have  come  from  contact  with  poison  ivy.  The  plaintiff  was  ill  for 
eighteen  months. 

588.  Treatmeat — The  treatment  for  the  local  poisoning  from  poi- 
i<on  ivy  is  the  application  of  an  alcoholic  solution  of  acetate  of  lead; 
the  alcohol  dissolving  the  poison,  and  the  lead  forming  an  insoInUc 
compound  with  it  The  use  of  oils  is  especially  eontraindiested ; 
for  the  toxicodendrol  is  soluble  in  fatty  substances,  and  will  simpK 
spread  the  poison  over  the  body. 

589.  Swallowinsr  of  berriei  of  poison  ivy. — The  swallowing  of  tbe 
berries  of  the  poison  ivy  by  children  has  occasionally  happened.  X!k 
symptoms  are  those  of  drowsiness,  stupor,  and  mild  delirium;"'" 
also  a  rash  resembling  that  of  measles,  accompanied  with  itching, 
suffusion  of  the  eyes,  and  pain  in  the  throat  and  stomach,  has  iliu-'- 
trated  the  action  of  the  poison  when  swallowed.     Pfaff  fonndi  ^; 

"  SehwBlbe,  Munich  Med.  Wochenaclir.       '"  Am,  Jour.  Med.  Sd.  1887,  f-  *•■ 
I1I02.  Vol.  XLIX.  p.  1816.  Med.  Hnd  Surg.  188T,  Vol.  XVU.f-'^ 

TlnlT.  Jour.  Exper.  Med-  1887,  Vol. 
II.  p.  181. 
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experimenting  on  rabbits,  that  the  internal  application  of  toxicoden- 
drol  caused  inflammation  of  the  kidneya  (nephritis). 

690.  Other  plajits  ezhifaiting  the  same  local  irritation. — Other  plants 

ezLibtting  the  same  local  irritatioo  upon  Lho  skin  to  that  of  poison 

^kvy  (Rhus  toxicodendron)  may  be  mentioned;  as  certain  varieties  of 

Inittercups,  crowfoot,  some  species  of  Euphorbia  (corollata'  and  mar- 

jpnata-J  and  Primula  obconica.^ 
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H  691.  Propertiet. — It  is  verj  slightly  soluble  in  cold  water,  quite 
■o  in  hot  water,  is  easily  soluble  in  alcohol,  difficultly  soluble  in  ether, 
chloroform,  amyl  alcohol,  and  ligroin.  It  forms  colorless  crystals, 
with  a  melting  point  of  about  195°,  which  are  odorless,  but  intensely 
bitter.     It  reduces  Fehliug's  solution  on  warming, 

692.  Occnrrence. — Picrotoxin  is  a  bitter,  active  principle  obtained 
irom  Cocculua  indicua  (Indian  berry,  Levant  nut)  found  in  the 
East  Indies.  The  powdered  berries  have  been  used  as  fish  and  bird 
poisons,  in  medicine  chiefly  as  a  parasitic  remedy,  and  as  a  household 
remedy  for  vermin. 

This  13  the  fruit  of  the  Anamirta  Cocculua.  The  kernel,  which  la  the 
^•only  poisonous  portion  of  the  berry,  has  no  smell,  but  an  intensely 
bitter  taete.     It  contaios   an  active   principle  called   "picrotoxin," 
rhich  is  an  exceedingly  active  poison. 
Cocculus  indicus  is  chiefly  used  for  tbe  purpose  of  taking  fish  and 
sophisticating  malt  liquor.     It  ia  also  uaed  for  the  destruction  of 
ice.     Several  fatal  accidents  have  occurred  in  this  country  from  it. 
)r.  Thompson  reports  one  case  from  its  external  application.     A 
lild  aged  six  years,  whoso  head,  after  the  hair  had  been  cut  close, 
washed   with   an  alcoholic   tincture  of  Cocculus   indicus,   was 
Bzed,  in  less  than  half  an  hour  after  its  application,  with  tetanic 
onnilsions.     The  pupils,  during  the  spasm,  were  exceedingly  con- 
noted, and  in  the  interval  between  the  attacks  wen?  dilated  to  the 
lest  extent.    By  touching  the  eyelids,  the  spasm  could  be  produced 
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at  pleasure.  The  case  was  treated  with  enei^,  but  the  child  died  is 
a  few  hours.  On  post-mortem  examination,  no  changes  of  any  note 
were  observed.  A  yoonger  sister  of  the  deceased,  who  had  also  been 
submitted  to  the  same  cleansing  process,  was  likewise  attacl»d  in 
a  similar  manner.  Under  the  use  of  oounterirritation  bj  maSUai, 
and  injections  of  the  tincture  of  asafetida,  she  recovered,  the  otn- 
vulsions  graduallj  subsiding  about  three  hours  after  the  attack  «cra- 
menced.  The  next  morning  a  scarlatinous  eruption  appeared  upon  tk 
body  and  arms,  which  gradually  faded  during  tlie  day.* 

The  following  account  of  several  cases  of  poisoning  by  the  intenil 
use  of  this  substance  has  been  kindly  communicated  by  Di.  ilili, 
formerly  assistant  resident  physician  at  the  Philadelphia  Hospitil, 
Blockley.  A  strong  decoction  of  this  berry  (two  ounces  to  t  [hdI 
of  water)  is  used  in  that  institution  for  the  deetmcdon  of  nmua 
upon  the  paupers.  The  vessel  containing  it  was,  nnfortanitelj, 
placed  near  some  tonic  infusions  in  use  by  several  patients.  Thnmgb 
the  ignorance  of  the  nnree,  a  wineglassful  of  this  decoction  was  gimi 
to  each  of  three  persons,  and  two  tablespoonfula  to  three  otben,  bf 
mistake  for  their  usual  medicine.  Two  of  those  who  toed:  the  hugert 
quantity  were  seized  with  convulsions  about  twenty  minutea  after 
they  bad  taken  the  poison,  and  died  in  about  half  an  hour.  Ilia 
happened  in  the  evening,  and  their  muscles  were  still  ccmtracted  the 
next  morning.  Both  of  these  men  were  much  reduced  by  inteIDpe^ 
ance  and  disease.  The  remaining  four,  who  were  seized  within  a  few 
moments  of  each  other,  and  within  half  an  hour  after  they  had  taken 
the  poison,  presented  the  following  symptoms:  Faintness,  mental 
confusion,  giddiness,  dimness  of  vision,  nausea,  excessive  thirst, 
severe  pain  in  the  abdomen,  and,  in  one  case,  insensibility.  The  pnlx 
was  much  weakened,  and  the  respiration  was  slow  and  labored 
Emetics  were  given  to  them,  and,  after  the  vomiting,  mucilaginou.' 
drinks  and  stimulants.  They  all  recovered,  but  suffered  greatiy  from 
headache  during  the  rest  of  the  day. 

Another  case  is  mentioned  in  Traill's  Outlines ;  and  one  is  refenwl 
to  by  Taylor,  in  which  the  post-mortem  examination  distinctly  re- 
vealed traces  of  gastroenteritis,  due  to  the  irritant  action  of  the  p»- 
son.  In  this  case,  however,  the  patient  lived  until  the  niaeteeotii 
day. 

The  following  case  presents  a  curious  question  in  the  adminietn- 
tion  of  poisons.    The  prisoner  was  indicted  for  administering  puwSt 

*  PhiU.  Med.  Ex.  April,  1862,  reported    SuT^eoii,    Emigranta'   HM^tal,  Vuf* 
by  Wm.    B.    Thompaon,    Senior    Hoiua    laluid. 
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and  it  was  proved  that  two  OoccuIob  indicus  berries  had  been  given 
to  a  child  nine  weeks  old.  The  child,  after  having  swallowed  them, 
threw  up  one  by  vomiting,  and  the  other  passed  through  her  body  in 
the  natural  course  of  digestion,  and  was  found  next  day  in  her  clothes. 

Two  .'□edical  witiieasea,  called  on  the  part  of  the  prosecution, 
proved  that  the  Cocculus  indicus  berry  is  L-lassed  with  the  narcotic 
poisons;  that  the  poison  consists  in  the  presence  of  an  alkaloid, 
which  is  extracted  from  the  kernel;  that  all  the  noxious  properties 
are  in  the  kernel;  that  it  has  a  very  hard  exterior  or  pod,  to  break 
which  much  force  is  required. 

One  of  the  witnesses  added  that  the  berry,  if  the  pod  is  broken, 
is  calculated  to  produce  death  in  an  adult  human  subject,  though  he 
did  not  know  how  many  berries  would  be  required  for  the  purpose; 
that  he  thought  the  poison  contained  in  the  kernel  of  two  berries,  if 
the  pods  were  buret,  and  if  retained  on  the  stomach,  might  produce 
death  in  a  child  nine  weeks  old;  but  that  the  berry  could  not  be 
digested  by  the  child,  and  that  it  would  pass  through  its  body,  without 
the  pod  being  burst,  and  ao  would  be  innocuous  (as  had,  in  fact, 
happened  in  the  present  case). 

The  counsel  for  the  prisoner  objected  that  the  berries  were  not 
poisonous  within  the  meauing  of  the  statute;  for  though  the  kernel 
of  the  berries  contained  poison,  yet  the  pod  rendered  the  poison  in- 
nocuous. The  judge  (Vaugbnn  Williams)  overruled  the  objection, 
and  left  the  whole  case  to  the  jury.     Verdict,  guilty. 

Judgment  of  death  was  recorded,  but  execution  was  stayed  in 
order  to  submit  tlie  point  raised  by  the  prisoner's  counsel  to  the 
consideration  of  the  judges.  The  discussion  before  tbem  in  the 
Exchequer  Chamber  is  given  in  detail  by  the  reporter,  and  is  quite 
interesting. 

The  counsel  for  the  prisoner  observed  that  the  indictment  was 
founded  on  the  statute  1  Vict.  chap.  85,  §  2,  which  make-s  it  a  capital 
felony  to  administer  to,  or  cause  to  be  taken  by,  any  person,  "any 
poison  or  other  destructive  thing,"  with  intent  to  commit  murder. 
The  real  question  is,  whether  the  berries,  in  the  state  in  which  they 
were  administered,  were  "poison."  The  prisoner  thought  he  was 
giving  a  destructive  thing,  hut  did  not  do  so.  It  was  inquired  of  the 
counsel  by  the  judges  what  he  would  say  if  arsenic  were  given  in  a 
globule  of  glass  ?  Again,  if  arsenic  were  put  in  a  paper  envelope,  and 
that  wrapi)ed  in  oil  paper  and  administered?  He  contended  that  in 
"such  states  it  could  not  be  a  destructive  thing."  But,  it  was  replied, 
if  a  person  gives  poison  in  too  small  a  dose,  you  would  say  that  it  wa& 
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not  within  the  statute,  as  it  could  not  be  destmctiva  If  jou  m 
right  in  so  saying,  persona  might  give  dosee  of  arsenic,  and  speculita 
on  the  size  of  the  dose.  Finally,  Chief  Justice  Wild  remarked,  "The 
question  here  is  whether  the  prisoner  administered  poison  with  iutent 
to  murder.  The  kernel  of  the  berry  was  a  poison,  but  be  tdmioisterei] 
it  in  a  condition  in  which  it  was  not  capable  of  doing  injmy.  Is 
that  administering  poison  1  If  a  person  administers  poison  irith 
intent  to  murder,  but  accompanies  it  witb  something  vbidi  prereiiU 
it  acting,  we  all  think  it  is  the  offense  provided  for  by  this  enactmeiiC, 
and  that  the  conviction  must  be  afiSrmed."  Justice  Alderson  nid, 
"This  is  very  different  from  the  case  of  a  person  administering  id 
innocent  thing  and  thinking  it  poison ;  there  he  does  not  adminisicr 
poison  at  all ;  here  he  does."  The  other  judges  concurred  in  affinn- 
ing  the  conviction.' 

In  addition  to  picrotozin  there  are  two  other  definite  oystilliitB 
principles  contained  in  Cocculus  Menispennum,  called  "menii- 
permin"  and  "paramenispermin"  (nitrogen  containing  bases).  Pioo- 
toxin  appears  to  possess  some  of  the  characters  of  an  acid,  and  eiisti 
to  the  extent  of  1  per  cent  in  Cocculus  indicus. 

693.  Symptomi  of  acute  poiionii^. — After  the  poison  is  swallomd, 
there  is  a  burning  pain  in  the  gullet  and  stomach,  followed  abortly 
by  salivation,  nausea,  vomiting,  and  diarrhea.     There  is  also  ceiebnl 
disturbance,  as  shown  by  confusion  of  mental  action,  dizziness,  ind 
drowsiness;  with  these  symptoms,  coldness,  profuse  sweating,  ind 
unconsciousness  appear.     The  face  is  pale,  the  pupils  are  alternate)/ 
contracted  and  dilated;  respiration  is  hurried,  and  later,  the  mort- 
ments  become  slow;  convulsions  begin,  as  described  in  the  ctsei 
above   quoted,   in  about  twenty   minutes.      In   a  case  reported  by 
Sozinskey,*  those  powerful,  general  convul^ons  followed  each  otbff 
every  five  minutes,  each  lasting  about  two  minutes;  between  theent- 
vuleive  movements  there  was  perfect  relaxation ;  opisthotonos  «■ 
very  marked.    At  the  beginning  of  each  attack  there  was  an  ontnji 
as  in  epilepsy,  and  frothing  at  the  mouth.     In  Thompson's  om, 
pupils  were  contracted  during  the  convulsion  and  dilated  during  re- 
laxation ;  touching  the  eyelids  caused  a  spasm,  showing  the  increufi 
reflex  excitability  similar  to  strychnism,  in  which  respect  these  ««■ 
vulaions  are  similar.     If  the  patient  survives  the  convulsive  part  of 

'Am.   Jour.   Med.    Scf.    April.     1851.        'Shmw  Med.  Newi,  1891,  Vol Ulf 
from  Reg.  v.  Clanderon,  Carrinnton  ami    39. 
Kirnan's  Nisi  Prius  Reports,  Vol.  II.  p. 
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attack,  be  may  die  from  inflammatioii  of  the  intestines  several 
lys  later. 

894.  Detection  and  teiti. — A  green  color  develops  on  adding  a  solti- 

of  poladsium  bichromate  to  picrotoxin.     A  fragment  of  picro- 

1,  added  to  two  grams  of  nitric  acid  (sp.  gr.  1,4)  and  warmed, 

pve*  a  yellowish-red  maas,  which  turns  to  violet-red  on  the  addition 

potassium  hydrate  solution,  and,  on  warming,  changes  to  the  color 

old  blood. 

A  minute  quantity  of  picrotoxin,  evaporated  to  dryness  with  con- 

itrated  nitric  acid,  and  the  residue  moistened  with   strong  sul- 

buric  acid,  on  the  addition  of  potassiimi  hydrate,  gives  a  brick-red 


The  method  proposed  by  Palm"  is  as  follows:  Evaporate  the 
iterial  to  dryness  and  extract  with  acidified  water.  Extract  this 
lotion  with  ether,  filter,  evaporate  the  ether,  take  up  again  with 
Iter,  and  decolorize  with  animal  charcoal.  Then  add  neutral  lead 
state  to  complete  precipitation,  filler,  and  to  the  filtrate  add  freshly 
npitatcd  lead  hydrate,  which  precipitates  the  picrotoxin  as  a 
id  compound.  This  lead  compound  is  then  suspended  in  water, 
DDiposed  by  HjS,  and  the  picrotoxin  extracted  from  the  aqueous 
lution  with  ether. 

Another  method  of  isolating  picrotoxin  from  organic  mixtures 
the  ordinary  method  for  alkaloids,  the  picrotoxin  being  removed 
>m  the  acid  solution  by  chloroform. 

The  best  method  for  the  separation  and  detection  of  picrotoxin  in 

er  or  ale  is  that  recommended  by  W.  Schmidt,  slightly  modified 

Dragendorff.^     This  method  depends  upon  the  principle  that  the 

picrotoxin  is  not  precipitated  by  basic  acetate  of  lead,  and  also  that 

can  be  removed  from  its  solution  in  acidulated  water  by  shaking 

Ktb  amyl  alcohol  or  ether.     The  beer  or  ale  is  first  evaporated  to 

,  iwnsi?tciice  of  a  svrup,  then  a  sufficient  amount  of  warm  water 

to  render  it  fluid,  and  mixed  with  animal  charcoal  (5  or  6 

Bias  for  a  bottle  of  beer).     After  several  hours  it  is  filtered,  the 

irciial  washed,  and  the  filtrate  treated  with  basic  acetate  of  lead  in 

itxva,  filtered,  the  excess  of  lead  in  the  filtrate  separated  by  passing 

a  current  of  sulphureted  hydrogen  gas  through  it;  the  sulphid  of 

id  thus  formed  will  carry  down  a  number  of  impurities ;  filter  from 


ta  Lanjrliiv.  ZrilTlir,  f.  nniil.  Chcm.  II.        '  Phnrm.  ZeJtach.  I.  RubiI.  I.  pp.  3(M 
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XSIV-  p.  5BB.  XXVII.  p.  OH. 
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the  Bulphid  of  lead  and  shake  the  filtrate,  which  should  sot  be  mon 
thaa  one  third  of  the  Tolume  of  the  original  fluid  after  allowing  Ifaa 
sulpbureted  hydrogen  to  escape,  with  five  or  ten  per  cent  of  laji 
alcohol ;  after  this  has  separated,  it  should  be  decanted  and  du 
shaking  repeated  with  a  new  portion  of  amyl  alcohol ;  the  miied  imjl 
alcohol  fluids  should  be  evaporated  by  gentle  heat  and  the  residue 
extracted  with  dilute  alcohol  (50  per  cent),  filtered,  and  the  filtnti 
evaporated ;  this  residue  is  dissolved  in  boiling  water  to  which  i  few 
drops  of  sulphuric  acid  have  been  added,  the  solution  deooloriced  vilh 
animal  charcoal,  filtered,  and  the  cooled  filtrate  shaken  with  ether, 
which  will  remove  the  picrotoxin  and  leave  it^  after  evaporation,  u 
a  residue.  The  picrotoxin  can  be  purified  by  cryetalliiiing  it  liter 
nately  from  its  solutions  in  water  and  aloohoL  The  solphid  of  leid 
and  the  animal  charcoal  left  upon  the  filter  paper  in  the  above  pn»' 
ess  may  retain  a  litUe  of  the  picrotoxin,  and  should  be  wubed, 
dried,  and  extracted  with  ether.  By  this  method  Schmidt  has  oV 
tained,  on  one  occasion,  four  decigrams  (more  tlian  6  graini)  d 
picrotoxin  from  a  bottle  of  beer. 

XXIV.  Ptetoik. 

585.  In  general. — Pyridin,  in  commerce,  occurs  as  a  colorless,  viJi- 
tile  fluid  having  a  characteristic  odor  and  taste,  and  is  sometimei 
used  with  alcohol  to  make  the  latter  undrinkable.  One  case'  is  re- 
corded, where  a  man,  twenty-nine  years  of  age,  employed  as  i  BtiD- 
man  in  a  factory  for  making  tar,  accidently  swallowed  a  capfol  <d 
pyridin.  The  symptoms  observed  were  nausea  and  vomiting;  andjwha 
visited  by  a  physician  seven  and  one  half  hours  after  swallowing  ihe 
pyridin,  his  countenance  was  pale,  and  the  skin  of  the  lips  sliglidf 
cyanosed ;  the  tongue  had  a  dry,  white  coating,  and  the  skin  «■> 
covered  with  cold  sweat;  his  temperature  was  103.4  F. ;  pulse  138, 
weak  and  intermittent,  and  the  respiration  40  per  minute ;  his  breitb- 
ing  was  noisy,  due  to  obstruction  in  the  bronchial  tubes  or  from  bd- 
ecus  rales ;  he  complained  of  a  sensation  of  tightness  and  oppression  a 
breathing,  a  choking  sensation,  with  pain  down  the  center  of  tic 
chest,  and  pain  over  the  pit  of  the  stomach.  Emollient  drinks  were 
given,  and  brandy  by  enema.  He  coughed  up  white  and  frolbj 
nuiciis,  smelling  strongly  of  pyridin,  and  his  exhalations  conuinedi 
similar  odor.  The  second  day  his  temperature  was  104,  but  gndo- 
ally  subsided  during  the  day;  the  expectorations  became  puroleDt. 

■Brit.  Med.  Jour.  18BS. 
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the  lungs  gave  physical  signs  of  acute  congestion  and  bronchitia. 
t  few  hours  later  the  temperature  of  the  body  rose  to  105.8  F.; 
patient  became  delirious,  and  died  forty-three  hours  after  tlie 
BidwiL 

1  fi96.  Post-mortem  appearances. — The  larynx,  trachea,  and  bronchi 
coated  with  a  friable,  yellow  membrane;  the  bronchi  contained 
lent  matter;  the  lungs  were  congested  and  edemaloua.     There 
e,  also,  congestion  in  the  liniug  membrane  of  the  cesophagus  and 
cardiac  portion  of  the  stomach,  and  less  marked,  similar  ap- 
Dces  at  the  pyloric  orifice  and  the  upper  portion  of  the  duo- 
anm. 

I'yridin,  according  to  both  Kobert  and  BIyth,  is  a  component  de- 
red  from  Lbe  smoke  of  tobacco,  and  the  reader  is  referred  to  the 
tide  on  nicotin  for  further  information, 

XXV.  Resosoir. 


897.  In  general. — Resorcin   (resoreinol   and  metadio-vjrbenzol,  U. 

P.)  is  described  as  a  diatomic  phenol,  which  should  be  kept  in 

rk  amber-colored  vials.    It  is  produced  from  galbamun  and  asafe- 

1ft  by  treating  these  reains  with  potassa ;  it  resembles  orcin,  the  col- 

ting  made  of  orchil.     It  is  closely  related  to  phenol,  and  is,  like  it, 

[powerful  antiseptic  when  diluted  with  alcohol  to  1  per  cent.     It  ia 

leh  less  poisonous  than  phenol ;  and  the  poisonous  symptoms  follow- 

its  use  in  very  large  doses  rapidly  disappear,  unless  the  dose  ia 

enough  to  be  fatal,  which  is  found  to  be,  in  the  lower  animals, 

irly  1  per  cent  per  kilo  weight 

S.  Symptom)  of  poisonii^. — In  quantities  of  one  third  to  more 
a  half  of  that  as  above  mentioned,  these  symptoms  appear: 
embling;  clonic  convulsions;  and  increased  movements  of  reapira- 
>n  and  circulation,  which  last  for  about  an  hour.    In  man  the  addi- 
inal  Bymptoma  are  excitement  and   vertigo.     Clinical  experience 
Aows  a  doubt  as  to  whether  the  temperature  ia  increased  or  low- 
ered; if  the  temperahire  is  lowered,  it  is  but  transitory.     Resorcin 
has  been  used  as  a  medicine  in  fevers,  like  many  other  antiseptics, 
^pitbout  producing  any  remarkable  effects.     Its  internal  use  has  the 
Advantage  over  carbolic  acid,  of  producing  less  toxic  properties.     Its 
Eternal  use  in  surgery  is  preferable  to  carbolic  acid,  both  on  account 
the  absence  of  the  odor,  the  danger  of  poisoning,  and  ita  solubility 
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in  EDj  proportion  of  water.  The  medicinal  dose  is  fitnn  15  to  60 
grains  (1  to  4  gm.)  per  diem,  in  cases  of  typlioid  tever  and  acute 
rbeumatiBm. 

The  subjective  symptoms  are  further  ^ddiness,  insensibility, 
cyanosis,  and  a  cold,  clammy  surface;  convulsions  rarely  oocor;  the 
urine  has  an  olive-green  color. 

Cresol,  quinol,  catechol,  resoroinol,  and  guaiaool,  thoo^  diemi- 
cally  and  physically  similar  to  i^enol,  bave  much  less  poiaonoos  ae- 
ti(Hi  than  pbenoL 

XXVL  Salou 

599.  PropertiM.— Salol,  phenyl  salicylate,  CaH^OHCOOCaH,,  is 
a  white,  crystalline  powder,  almost  insoluble  in  water,  having  a 
faint  aromatic  odor  and  a  slightly  salty  taste.  It  is  soluble  in  alcohol, 
ether,  and  benzoL  It  is  decomposed  by  the  pancreatic  juice  into 
phenol  and  salicylic  acid. 

600.  Symptoma. — The  symptoms  of  poisoning,  which  bave  occurred 
in  a  few  cases,  will  resemble  those  of  carbolic  acid  and  those  o£ 
salicylic  acid  poisoning;  viz.,  nausea,  vomiting,  increase  of  tempera- 
ture, drowsiness,  bloody  urine,  and  eensation  of  tightness  of  tiie  bead 
with  ringing  in  the  ears,  etc.  As  in  the  case  of  resorcin,  the  urine 
voided  has  an  olive-green  color.  Its  poisonous  action  is  more  \'iolent 
when  given  to  persona  suffering  from  nephritis  or  other  disturbance 
of  the  kidneys,  such  as  abnormal  contraction.  One  case  of  this  char- 
acter is  reported  by  Hesselbach,  and  another  case  by  Sahli.'  In  the 
first  case,  the  woman  had  a  contracted  kidney,  and  was  sick  with 
acute  rheumatism;  she  died  on  the  fifth  day  after  taking  2  drams 
(7.76  gm.)  during  eight  hours.  The  second  case  was  attributed  to 
15  grains  (1  gm.)  of  salol,  twelve  days  after  its  administration. 

801.  Detection  and  teita. — Salol,  on  beating  with  zinc  chlorid,  de- 
composes into  phenol  and  a  salicylate,  and  the  vapors  evolved  color 
paper,  moistened  with  ferric  chlorid  solution,  a  dirty  green,  changed 
to  violet  with  ammonia.  Both  phenol  and  salicylic  acid  can  be  found 
in  the  urine.  The  material  under  investigation  can  be  saponified,  and 
then  tests  made  for  both  phenol  and  salicylic  acid. 

•Forschr.  der  Med.  1890,  p.   453)    sw 
Sahli,  ibtrf.  p.  661. 
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602.  In  g^eneral. — Santonin  is  the  anhytlrid  of  santoninic  acid.     It 
coutained  in  suutonieu  or  Levant  wormseed. 

SantonicA   (Levant  worraeeed),  the  unexpanded  flower  beads  of 
iii*ia  pauciHoru  (Weber)  gives  a  neutral  principle  called  san- 
(U.  S.  P.).     Santonin  is  insoluble  in  cold  water,  soluble  in  40 
;  of  alcohol  at  15°  C.  (59°  F.),  in  950  parts  of  boiling  water,  and 
3  parts  of  boiling  alcohol ;  also  soluble  in  140  parts  of  ether,  in  i 
{arts  of  cblorofnrm,  and  in  soIiitioDS  of  caustic  alkalies.     Santonin 
Ilea  (tJ,  S.  P.)  contains  grama  of  santonin,  in  fine  powder,  in  100 
As  santonin  is  dei-onjpused  by  light,  it  should  be  kept  in  dark 
slored  vials.     Santonin  is  a  glucouid,  and  is  employed  as  an 
elmintic  for  roundworms  and  threadworms.    It  is  uauallj  given 
children,  in  whom  more  cases  of  poisoning  with  santonin  have 
irred  than  with  adults.    The  larger  part  of  santonin  administered 
through  the  intestinal  tract  without  being  absorbed ;  but  under 
"wnain  conditions,  not  particularly  understood,  much  of  the  santonin 
M  «bsorbed,  and  the  general  symptoms  of  poisoning  occur  as  follows : 
Broubles  of  the  vision,  such  as  "yellow  sight,"  sometimes,  also,  blue."* 
^Biougb  these  symptoms  rarely  continue  more  than  twenty-four  hours, 
^fet  one  case  is  reported  in  which  complete  blindness  lasted  for  a  week. 
There  may  also  be  disturbances  in  the  sense  of  taste,  of  amell,  and  of 
bearing.     The  absorption  of  larger  doses  produces  disturbances  of 
tile  central  nervous  system,  which  may  begin  within  a  few  minutes 
■fler  swallowing  the  drug.    Other  symptoms  are  headache,  giddiness, 
slight  clonic  convulsions,  with  disturbance  of  the  mental  faculties. 
Tbene  symptoms  may  be  associated  with  pain  over  the  region  of  the 
stomacbr  vomiting,  and  labored  respiration.     After  large  doses,  the 
ecmvulsions  may  he  succeeded  by  stupor,  loss  of  consciousness,  and 
death  from  collapse.     The  urine  voided  is  colored  a  saffron-yellow. 
TWrc  may  also  be  clammy  skin,  edematous  eruption  of  the  skin 
with  fever,  and  symptoms  of  irritation  of  the  bladder,  sometimes 
bloody  nrine,  and  albuminuria.     As  the  excretion  is  mainly  through 
tbe  urinary  system,  and  this  elimination  produces  local  irritation  in 
the  uriniferous  tubes  of  the  kidneys,  the  elimination  may  be  de- 
layed, and,  in  consequence,  the  action  of  santonin  may  produce  what 
is  called  "cumulative." 


•R*y.  Thcrnp-  MrniHtwh.   Ififif).  Vol,    15;  Vol.  XIX.  p.  .132;  Vol.  X3L  p.  24fi; 
p.  .13^.     Sw.  alHo,  Bob*.  Virchow's    Vol.  XXVUl.  p.  30. 
ar,  Vnl.  XVI.  p,  233;  Vol.  XVlll.  p.  , 
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603.  Lethal  doae. — A  fatal  dose  to  a  child  between  &n  and  lii 
years  may  be  2  graitiB  (13  (^.))  ^^'l  death  may  follow  in  twelve  honn 
after  its  ingestion ;  yet,  when  the  elimination  by  means  of  the  kidneys 
is  rapidly  performed,  a  larger  dose  may  be  taken  with  impunitj; 
for  instance,  recovery  in  a  child  has  followed  the  dose  of  10  gniu 
(0.65  gm.) ;  a  child  of  five  years  died  in  thirty-five  minntes  after 
taking  6  grains  (0.39  gm.)  ;**  an  adult  has  recovered  after  taking  1 
ounce  of  santonin  (31.10  gm.)  in  mistake  for  Epsom  salts.  It  noald 
seem,  therefore,  for  children  under  six  years  a  safe  medicinal  dene 
should  be  less  than  2  grains  (about  13  eg.). 

6M.  Treatmtat.— Treatment  should  consist  of  thorough  evacoation 
of  stomach  and  bowels,  and  diuretics  to  assist  in  the  eliminatioD  of 
the  drug  through  the  urina  In  case  of  collapse,  warm  baths  iJter 
nated  with  cold  affusions  should  be  given.  The  convulsions  Bfaonli] 
be  counteracted  by  bromid  of  potassium  and  chloraL 

605.  Action. — Experiments  on  animals  seem  to  show  that  at  £nt 
there  is  an  excitation  upon  the  nervous  centers,  which  is  soon  fol- 
lowed by  decrease  of  excitability.  The  medulla  oblongata  becomes  af- 
fected later ;  this  is  the  center  of  innervation  for  the  heart  and  respin- 
tory  movements. 

The  peculiar  action  of  santonin  in  exciting  the  blue  and  yetlo* 
portions  of  the  retina  resulting  in  "yellow  sight"  was  first  obserrtJ 
by  Hufeland  in  1806.  If  the  eyelids  are  closed  while  yellow  si^t 
is  present,  the  whole  field  of  vision  appears  violet  De  Martigni" 
reports  that  he  found  that  small  doses  produced  the  yellow  sight,  whid 
might  intermit  and  pass  into  other  colors  when  larger  doses  were 
given.  To  some  individuals  it  would  show  the  objects  red ;  an  hour 
later,  orange,  and  then  again  yellow.  In  another  person  the  effect  oi 
the  drug  was  green  vision ;  and  in  the  third  case,  blue, 

606.  Post-mortem  appearances — These  are  not  characteristic. 

607.  Detection  and  tests.— Santonin,  dissolved  in  HjSO^,  without 
heat,  and  very  dilute  solution  of  ferric  chlorid  added  in  small,  auf 
cessive  quantities,  develops  a  red  to  purple  or  violet  color,  on  shatinf- 

On  lieating  a  fragment  of  santonin  with  an  alcoholic  solotion  of 
ethyl  nitrate,  and  then  adding  a  few  drops  of  potassium  hvdratf  f" 
the  hot  fluid,  a  violet  color  develops.  The  reaction  will  readily  def'' 
0.001  gram. 

The  material  to  be  examined  is  made  slightly  alkaline  with  »dic 
hydrate,  and  thou  dialyzed  to  a  thin  syrup,  and  kept  at  about  W 

"Kilner'H  St.  Thomas'  Hoap.  Rep.  M.        "Ou.  H«p.  Uno, 
S.  188,  Vol.  X.  p.  246. 
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ilb  three  timefl  its  Tolume  of  alcohol  for  twenty-four  hours.     The 
is  then  filtered,  evaporated  till  alcohol  has  disappeared,  and  the 
^iieons  alkaline  fluid  is  shaken  out  with  benzol.     When  all  the  im- 
irities  have  been  removed  that  it  U  possible  to  remove,  the  aolution 
acidified  with  hydrochloric  acid  and  again  shaken  out  with  benzol 
'nr  clilorofonn.     The  chloroform  or  benzol  extracted  on  evaporalion 
.will  leave  the  santonin  in  solution.     It  can  then  be  tested  for  b^  the 
3ve  test& 

XXV  m.  Sthophahthith. 


608.  Occurrence  and  preparations. — iStropbanthus  fU.  S.  P.)  ;  the 
of  Slrophanthus  hispidus  De  Candolle,  the  pride  of  its  long 

Tincture  of  strophanthus,  50  parts  of  powdered  strophanthus 
la  in  1,000  cubic  centimeters  of  alcohol  and  water, 

609.  SfiDptomj  and  action. — Strophanthin,  its  alkaloid,  is  a  car- 
liac  poison,  and  the  symptoms  following  its  use  are  similar  in  most 

frespecta  to  tliose  described  under  the  head  of  "digitalis;"  in  other 
vords,  it  slows  the  action  of  the  heart,  and  in  large  doses  produces 
paralysis,  with  the  permanence  of  the  ventricular  systole.  Dp. 
[Eraser'*  found  that  the  pulmonary   respiration  continued  iu  cold- 
»looded  animals  many  minutes  after  the  heart  was  paralyzed.     From 
experiments  be  concluded  that  the  striped  ninsclea  of  the  body 
also  affected,  as  shown  by  the  twitching  of  groups  of  muscles; 
it  their  tonicity  is  exaggerated  and  finally  exhausted,  the  functinn- 
activi^  having  ceased.     He  assumed  that  this  change  is  due  to 
be  action  on  the  muscular  fiber  itself,  independent  of  that  of  the 
^lieart,  and  also  independent  of  the  cerebro-spinal  system.     He  con- 
cluded that  the  reflex  action  of  the  spinal  cord  is  suspended  after 
paralysis  of  the  heart ;  but  the  motor  conductivity  of  the  spinal  cord 
^«nd  of  the  nerve  trunks  continues  after  the  striped  muscles  of  the 
wly  are  paralyjied.     The  lymph  hearts  of  the  frog  cmitiiHie  to  con- 
act  for  many  minutes  after  the  blood  heart  has  l)epn  paralyzed.    It 
'^should  be  remarked  that  the  course  of  action  of  strophanthin  is  more 
rapid  than  that  of  digitalis, 

^610.  Properties,  isolation,  and  tests, — Strophanthin  is  a  glucosid, 
le  active  principle  of  Strophanthus  hispidus.     It  occurs  in  while 
ryatalline  plates,  slightly  soluble  in  water,  with  a  bitter  taste,  quite 
Boluble  in  ethyl  or  amyl  alcohol,  insoluble  in  ether  or  benzol.     The 

fJour.    Anat.    dnd     Phys.;     Fnner. 
la.  BoyaJ  Soe.  Edinburgh,  tasfr  !)l : 
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Strength  of  the  derivative  gluoosid,  strophanthin,  varies,  aa  it  is 
liable  to  decompoflition ;  while  if  f reaUy  prepared,  a  dightly  incressei 
dose  may  occasion  anusual  and  severe  action  upon  the  heart  ind 
syst^nic  blood  circnlation. 

It  is  extracted  from  the  acid  aqueoua  extract  by  shaking  with  uti;I 
alcohol,  as  described  imdeT  morphin. 

Strophanthin  with  sodiom  nitroprussiate  and  anunonium  hydnte 
gives  a  red  color. 

With  a  drop  of  ferric  ohlorid  solution,  stropbantiun  gives,  on  tlw 
addition  of  salphoric  add,  a  red-brown  precipitate,  which  gndnaii; 
becomes  green. 

Sulphuric  acid  of  about  15  per  cent  produces  a  violet  color  witb 
strophanthin. 

The  physiol<^cal  test  is  shown  by  the  arrest  of  a  frog's  heart » 
systole. 

XXIX.  Sapohih. 

611.  Oooiirreitoe. — Saponin  occurs  in  soap  tree  bark  and  other 
plants.  It  is  soluble  in  water  and  alcohol  Its  solution  behaves  lil^ 
soap  solutions.  It  is  poisonous,  but  is  soinetimes  added  to  soda  nler 
and  beer  to  produce  a  permanent  froth.  In  materia  medica  saponin 
is  used  to  include  the  less  active  gluoosids  and  certain  innocuous 
isomers  of  the  sapofoxins, 

Quillaia  Saponaria,  Agrosterama  Githago  (com  cockle),  contiin* 
the  glucosid  called  "saponin"  and  "sapotoxin."  Saponin  in  the  pro- 
portion of  1  milligram  to  1  cubic  centimeter  of  liquid  is  very  soluble 
in  water,  to  which  it  gives  a  peculiar  frothy  look  like  soap  solution. 
It  is  sometimes  used  to  produce  a  bead  in  beer.  Its  reaction  is  neutnJ. 
It  has  no  odor ;  but  it  causes  sneezing  if  applied  to  the  mucous  mem- 
brane of  the  nose.  The  first  taste  to  the  mouth  is  sweet  and  then 
sharp  and  acrid. 

612.  Action. — ^The  effect  on  frogs,  as  shown  by  Pelikan,"  when  1 
or  2  drops  of  a  saturated,  watery  solution  of  saponin  were  injecteif 
under  the  skin  of  the  leg,  caused,  in  from  five  to  six  minutes,  gteit 
weakness,  accompanied,  apparently,  with  loss  of  sensation.  Strong 
mechanical,  chemical,  or  electrical  stimulant  applied  to  the  foot 
excited  refiex  action,  showing  tliat  the  function  of  the  no'ves  in  am- 
veying  nerve  influence  was  still  retained.  The  poisoned  muscles  birf 
lost  their  excitability,  which  ceased  just  before  the  period  of  deili- 
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oouceDtraled  solution  applied  to  the  heart  of  a  frog  aoon  arrests 
beat^;  weaker  doses  first  excite  and  tlien  retard  the  cardiac  ac- 
Blyth,  iu  experimeutiug  \s*ith  kittens,  insects,  and  infusoria, 
.ih  small  doses,  1/5  to  i/^  grain  (13  to  32  mg. ),  noticed  immedi- 
;tdy  signs  of  local  pain  when  they  were  injected  under  the  loose 
of  the  back  of  the  neck  of  a  kitten.     Five  or  ten  minutes  later, 
ation  was  notably  quickened,  and  the  animal  became  lethargic 
ith  aigns  of  muscular  weakness;  juat  before  death,  breathing  he- 
me very  rapid  with  signs  of  asphyxia. 

The  action  on  man  has  not  been  thoroughly  studied.  Doses  from 
.Q  to  3  grains  (.1  to  .2  gtn.)  aeem  to  produce  distinct  physiologic))  1 
t»,  such  as  increased  mucous  secretion  followed  by  nausea.  It 
ly  be  assumed,  from  the  foregoing  fact,  that  40  grains  (2.fi  gm.) 
!ininiatered  subcutaneously  to  an  adult  will  endanger  life.  Kobert 
ves  the  action  of  sapotoxin,  contained  in  saponin,  as  producing 
loody  urine,  inflammation  of  intestines,  disassoci ation  of  the  kidneys 
'ter  subcutaneous  injection ;  when  internally  administered,  an 
Bxciintion  of  the  aliiTientary  canaL 

613.  Foat-mortem    appearances.  —  Poat-mortero   appearances   were 
Unesa  in  the  right  side  of  the  heart,  intense  congestion  in  the  intea- 

nal  canal;  the  stomach,  kidneys,  and  other  organs  appeared  bealtliy, 

ZXX.  Ckdab  oil. 

614.  In  general. — The  oil  of  the  common  juniper  (Juniperus  Vir- 
gininna)  has  an  action  upon  the  system  similar  to  that  of  savin,  ex- 
cept that  it  appears  to  have  a  more  decided  narcotic  influence,  Dr. 
^'ait  reports  four  cases  of  poisoning  by  this  oil,  t^vo  of  which  proved 

itaL  The  quantity  taken  in  each  case  was  from  half  an  ounce  to 
ounce,  and  in  tliree  of  them  it  was  swallowed  with  the  view  of 
inging  on  abortion.  The  patients  were  seized  with  connilsions, 
ad  vomited  a  fluid  having  a  strong  odor  of  the  oil.  After  the  con- 
mtsions  bad  subsided,  they  fell  into  a  comatose  condition.  The  post- 
mortem appearances  in  the  two  fatal  cases  were  not  very  striking. 
There  were  several  small,  red  patches  upon  the  lining  membrane  of 
stomach,  and  the  duodenum  showed  marked  signs  of  inflnni- 
mation.  The  utcms  in  each  case  was  in  a  healthy,  gravid  state.  The 
odor  of  the  oil  was  distinctly  perceived  on  opening  the  stomach.'* 

615.  Detection.— There  are  no  satisfactory  chemical  tests  for  de- 
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termining  this  oil  with  certainty,  and  more  reliance  ia  to  be  {daeed 
upon  Hie  microBOOpical  examination  of  the  oontenta  of  the  Btomach. 

XXXL  Savis. 

816.  In  general.— Savin  (Sabina,  tJ.  S.  P.),  the  tope  of  Jniiiperui 
Sabiua,  Linne ;  fluid  extract  of  savin,  savin  cerate,  and  oil  of  atm. 

The  leaves  of  this  plant  have,  in  the  fresh  state,  a  strong,  pecnliir, 
and  heavy  odor, — especially  when  rubbed, — and  a  nauseous,  reein- 
ous,  and  bitter  taste.  The  dried  tops  are  of  a  yellowish-green  color, 
and  are  less  odorous  than  the  fresh  ones.  The  oil  of  savin  is  a  limpid, 
almost  colorless  liquid,  having  the  unpleasant  odor  of  the  plant,  andi 
bitter,  acrid  taste.  The  medicinal  dose  is  from  2  to  6  drops.  But  d« 
use  of  the  oil  or  of  the  dried  leaves  of  this  plant  in  medicine  is  ezoeed- 
ingly  restricted.  From  the  frequency,  however,  with  which  it  ii  ifr 
sorted  to  for  the  purpose  of  procuring  abortion,  it  is  neoessai;  to 
notice  its  effects.  The  oil  of  savin  and  the  fresh  leaves,  when  applied 
to  the  skin,  exercise  a  powerful  rubefacient  and  even  vesicant  actioo. 
Swallowed  in  large  doses,  it  occasions  vomiting,  purging,  and  other 
symptoms  of  gastrointestinal  inflammation.  Administered  intemiD; 
in  small  quantity  in  the  form  of  the  infusion  of  the  leaves  or  of  the 
essential  oil,  the  tongue  perceives  a  peppery  or  bitter  taste,  which  i* 
followed  by  a  persistent  sensation  of  freshness  on  the  lips,  and  \ij 
alight  twinges  in  the  stomach.^'  The  irritating  or  pimgent  joioe 
seems  to  reside  in  a  little  gland  situated  on  the  back  of  the  leara 
in  a  shallow  groove.  When  administered  in  large  dosee,  a  fluidran  (* 
e.c.)  or  more,  signs  of  irritant  poisoning  are  manifested,  such  asiett 
at  the  atomach,  epigastric  and  abdominal  pains,  vomiting  of  greenish 
matters,  abundant  and  often  bloody  stools,  flow  of  saliva,  and  in  fid 
the  well-known  signs  of  gastrointestinal  irritation.  The  nerrom 
phenomena  are  those  of  a  general  stimulation  followed  by  prostn- 
tion  and  collapse.  The  circulation  is  at  first  excited  and  then  be- 
comes feeble,  accompanied  by  a  sensation  of  cold,  with  a  rapid  tad 
rtmall  thready  pulse.  The  respiration,  at  first  hurried,  becomes  slow 
and  stertorous,  and  insensibility  then  succeeds,  sometimes  pieeedei) 
by  convulsions.  In  the  first  period  of  excitement  or  stimulation,  the 
flow  of  urine  is  increased  and  the  strong  odor  of  savin  is  qnite  dis- 
tinct in  it ;  oftentimes  the  urine  contains  blood,  and  hemorrhage  Wf 
occur  from  nose  or  lungs ;  but  the  congestion  ia  principally  noted  is 
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the  genito-nrinaij  apparatus,  and  hemorrhage  may  take  place  from 
the  uterus,  and,  in  the  pregnant  female,  the  fetufl  may  be  expelled, 
though  this  doea  not  always  happen.  It  aeems  pretty  evident  that 
abortion  does  not  occur  fXL-ept  after  dangerous  and  fatal  dosea,  as  sug- 
gested by  Tardieu  and  Harnelin ;  yet  the  researches  of  Goltz, 
Schlcesinger,  Hoffmann,  and  Van  Basch,  ascribe  lo  savin  the  prop- 
erty of  a  direct  stimulation  upon  the  uterine  organs  through  the 
spinal  nerve  center.  Whatever  may  be  the  explanation  of  its  action, 
there  is  no  doubt  of  its  causing  a  decided  local  congestion  of  the 
[>elvic  viscera  and  the  genito-urinary  organs,  from  which  there  is  a 
relaxed  condition  of  the  involuntary  muscular  fibers,  differing  in  this 
tatter  respect  from  rue,  which  causes  strong  contraction  of  the  mus- 
cles. Pereira  says  that,  according  to  his  observation,  it  is  the  most 
certain  and  powerful  emmenagogue  of  the  whole  materia  medica. 
He  quotes,  from  a  German  author,  the  case  of  a  woman  who  swal- 
lowed an  infusion  of  savin  to  occasion  abortion.  Violent  and  inces- 
sant vomiting  was  induced,  which  was  followed  in  a  few  days  by 
excruciating  pain  in  the  abdomen,  abortion,  dreadful  hemorrhage 
from  the  uterus,  and  death. 

Two  other  fatal  cases  are  given  by  Dr.  Chriatiaon,  in  one  of  which 
abortion  was  produced.  In  two  others,  related  by  Dr.  Taylor,  the 
women  being,  resfxietively,  in  the  seventh  and  the  eighth  month  of 
pregnancy,  violent  and  fatal  gastrointestinal  infiammation  was  in- 
duced and  abortion  followed.  In  one  of  these  cases,  furnished  by  Mr. 
Letheby,  the  symptoms  resembled  those  of  narcotic  poisoniug;  the 
woman  was  found  lying  on  her  back,  perfectly  insensible,  and  breath- 
ing slertoroualy.  Although  the  power  of  producing  abortion  cannot 
be  denied  to  this  drug,  it  is  the  result  of  general  observation  that  this 
effect  ensues  only  when  it  is  taken  in  such  doses  as  to  endanger  life 
by  the  violent  inflammation  set  up  in  the  stomach  and  intestines, 
and  that  it  may  even  then  destroy  the  life  of  a  pregnant  fenuile, 
without  bringing  on  the  premature  expulsion  of  the  child.  In  a  case 
reported  by  Dr.  Hinds,  a  woman  five  or  six  months  advanced  in  preg- 
nancy brought  on  premature  labor  by  repeated  doses  of  oil  of  savin. 
Before  and  after  this  event  she  suffered  greatly  from  purging,  vomit- 
ing, and  intense  pain,  which  terminated  in  a  dangerous  attack  of 
peritonitis.    She  was  actively  treated,  and  recovered.'* 

Mitscherlich  has  made  some  experiments  on  animals,"  which  show 
that  the  oil  of  savin  ia  a  powerful  poison.     It  is  absorbed  into  the 
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aystem,  as  he  determined  from  its  pecaliar  odor,  which  he  detected 
in  the  exhalations  from  the  lungs,  in  the  cavities  of  the  body,  m  the 
blood,  and  in  the  urine.  The  blood  vessels  of  the  intestinal  ctnal, 
after  death  from  this  drug,  were  injected,  and  the  epithelial  cut 
was  in  places  thrown  off;  but,  according  to  MitBcherlieh,  the  signs  of 
inSammation  in  the  alimentary  canal  were  not  so  great  as  to  indnce 
the  belief  that  death  from  poisoning  by  the  oil  of  savin  wu  induced 
hy  its  local  action ;  he  inclined  to  attribute  the  fatal  results  to  the 
absorption  of  the  poison  itself.  He  noticed,  also,  a  congestion  of 
the  kidneys,  and  that  muscular  irritability  (contractili^)  oontinned 
for  a  long  time  after  death. 

There  is  a  case,  related  by  Kopp,*"  of  an  infant  who  died  from  tbe 
effects  of  breathing  an  atmosphere  charged  with  the  vapor  of  oil  of 
savin,  which  had  been  left  all  night  in  a  bottle  uncorked  neir  the 
cradle. 

The  activity  of  savin  depends  upon  its  volatile  oil;  the  dried  dng 
is  less  efficient  than  the  fresh. 

817.  Symptoms. — The  symptoms  produced  by  savin  are  Ukw  d 
irritation  of  the  alimentary  canal,  as  also  of  the  kidneys  and  bkddei, 
together  with,  in  extreme  cases,  difficulty  of  breathing,  general  ta» 
thesia,  convulsions,  and  coma.  Death  may  take  place  from  Itrp 
doses  in  twelve  to  fourteen  hours.  Its  medicinal  dose  is  from  5  to 
IS  grains  (.33  to  1  gm.).  The  oil  of  savin  quickens  the  pulse,  vA 
induces  irritation  of  the  bladder  and  tenesmus  in  the  rectum.  Itii 
eliminated  by  the  skin,  breath,  and  urine.  Larger  doses  cause  contiB- 
ued  vomiting,  Blyth"  reports  a  case  which  came  under  his  owo  eye: 
The  symptoms  of  fatal  poisoning  were  preceded  by  nausea,  great  pain 
over  the  abdomen,  and  diarrhea,  followed  by  death  in  twenty-sii 
hours.  In  this  case  the  savin  tops  were  taken  in  strong  isfnfflm, 
strength  not  known,  and  produced  congestion  of  the  gullet  and  ii- 
fiamniation  of  the  stomach,  which  contained  some  greenish  matter, 
probably  from  the  infusion,  as  the  author  detected  savin  tope,  asd 
also  separated,  by  distillation,  a  few  drops  of  a  strong,  sarin-liie 
smelling  oil.  Death  may  occur  in  twelve  hours,  or  may  be  poetpoon 
for  two  or  three  days.  It  is  mentioned  by  Falck,  in  his  toxicolopi 
that  commonly  the  symptoms  do  not  commence  for  several  hours.  It 
has  sometimes  been  used  as  an  abortif acient ;  but  in  these  caaeedeiD 
has  often  occurred  to  the  mother  as  well  as  to  the  child,  and  is  i""^ 
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ij  caused  by  the  irritant  action,  and  congestion  of  the  pelvic  organs 
^iieral.     Id  many  cai^es  death  has  occurred  without  expulsion  of 
fptus. 

618.  Poit-mortem  appearances. — After  death  there  are  found,  in 
Bral,  undoubted  evidences  of  Inflaiumation  of  the  stomach  and  id- 

In  one  of  Dr.  Cbriatison's  cases,  the  inside  of  the  stomnch 
red,  with  patches  of  florid  extravasation,  and  there  wns  extensive 
eritoneal  indammation,  with  Bbrinous  effusion.    The  contents  of  the 
stomach  had  a  green  color.     In  the  case  communicated  bv  Or.  Salis- 
to  Dr.  Beck,  where  the  examination  was  made  from  twelve  to 
jurteen  hours  after  death,  the  stomach  was  found  softened  and  per- 
orated, its  contents  emptied  into  the  cavity  of  the  abdomen,  and 
ere  were  signs  of  extensive  peritonitis.     The  perforation  was  about 
aize  of  a  fifty-cent  piece,  and  was  situated  in  the  region  of  the 
eater  curvature,  near  tlie  cardiac  orifice.    For  several  inches  around 
perforation,  the  stomach  was  very  much  corroded,  thinned,  and 
ftencd,  so  that  it  was  easily  torn.     The  opsopbagua  and  upper  part 
the  small  intestine  were  described  as  infiamed.     Evidence  of  the 
ice  of  savin  in  the  intestinal  canal  was  obtained,  and  a  vial  was 
discovered  in  the  room,  still  containing  ^  dram  of  the  oil  of  savin 
tincture  of  lavender.    In  a  case  occurring  to  Mr.  Lord,  of  Hamp- 
ttd,  the  cEsophagus  presented  a  dark,  arborescent  injection,  with 
light  patches  of  eechymosis,  and  in  the  stomach  there  was  a  large 
of  redness  about  3  inches  in  length;  the  vessels  of  the  mucous 
dbrane  were  considerably  injected,  forming  infiltrateil  patches, — 
cially  about  the  leaser  curvature, — but  there  was  no  ulceration 
erosion.     Here,  also,  a  large  quantity  of  a  greenish  fluid  was 
id,  of  the  appearance  and  consistt-ncy  of  green  pea  soup,  which 
found,  on  examination  under  the  microscope,  to  be  due  to  tlie 
ence  of  finely   triturated  savin   powder.     The  intestines,   also, 
pre  highly  inflamed,  the  duodenum  being  of  the  color  of  cinnabar, 
]d  there  was  also  some  peritonitis. 

619.  Detection. — According  to  Pereira,  powdered  savin  may,  on 
account  of  its  green  color,  be  mistaken  for  bile ;  but  when  mixed  with 
distilled  water,  it  entirely  subsides,  and  provided  no  bile  be  inter- 
mixed, the  supernatant  liquor  will  be  devoid  of  a  green  color. 

^L    If  savin  has  been  given  in  the  form  of  infusion  or  decoction,  it 
^viay  be  impossible  to  detect  it;  but  when  the  oil  has  been  adminis- 
tered, it  may  be  separated  by  distillation.     Furthermore,  it  has  al- 
ready been  stated,  savin,  in  powder,  may  be  recognized  by  means  of 
Vol.  II.  Meb.  .Iva.— 35. 
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tbe  microscope,  the  circnlar  pores  and  tlie  acimuBated  shape  of  fin 
leaves  being  visible.     Tbe  odor,  also,  ma;  aid  in  its  leoognitiuL 

XXXIL  Tazus  baooata  (tew). 

620.  In  general. — The  leaves  and  berries  of  tbe  common  ytw  bin 
been  known  for  ages  as  poisons.  Although  Orfila  gave  tbem  to  ani- 
mals in  many  cases  without  effect,  nmnerous  cases  of  accidental  poi- 
soning by  them  are  known.  It  is  usually  classed  among  the  loid 
narcotics,  although,  in  most  cases  of  poisoning  by  it  which  have  been 
reported,  acridity  has  appeared  to  be  the  least  essential  of  its  prop- 
erties. In  tbe  case  of  a  lunatic,  who  died  fourteen  hours  after  chev^ 
ing  yew  leaves,  the  symptoms  were  giddiness,  sudden  prostratioii  oi 
strength,  vomiting,  coldness  of  the  surface,  spasms,  and  irregular  lo- 
tion of  the  heart.'*  Similar  effects  were  seen  in  a  child  who  <]ied 
four  hours  after  eating  the  berries.**  Brandis  says  a  jonng  vomii 
took,  as  an  abortive,  tbe  leaves  of  the  yew,  and  fell  into  the  sleep  of 
death  without  convulsions.  Indeed,  one  mi^t  have  supposed  her  to 
be  really  sleeping,  for  her  cheeks  preserved  tbe  hue  of  life,  ud  > 
quiet  smile  played  over  her  face.'*  In  Henke's  Journal,"  an  iIlte^ 
esting  history  is  given  of  the  poisoning  of  eleven  persons  by  a  deae- 
tion  of  yew  leaves.  They  had  partaken  of  it  as  a  prophylactic 
against  hydrophobia,  some  of  their  dogs  having  been  bitten  by  one 
supposed  to  be  rabid.  In  half  an  hour  all  of  them  were  seized  witii 
giddiness,  confusion  of  sight,  pain  in  the  head,  nausea,  and  vomiting 
and  then  they  fell  asleep.  Two  of  them,  however,  died  within  about 
an  hour,  without  either  pain  or  convulsions,  but  with  a  smile  upon 
their  countenances.  The  rest  recovered  without  further  symptoms 
The  post-mortem  appearances,  in  these  and  the  preceding  cases,  tbn' 
no  light  upon  tbe  manner  in  which  tbe  poison  affected  the  system, 
except  from  the  negative  evidence  of  the  absence  of  auy  well-mai^ 
signs  of  inflammation.  In  Mr.  Hurt's  case,  however,  it  is  rtatw 
that,  besides  patches  of  redness  upon  the  mucous  membrane  of  tb 
stomach,  it  was  also  much  softened. 

SXXIII.    SUI-PHOKAL. 

621.  In  general. — Sulphonal   is   the   proprietary  name  of  dietfi;f 
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•olpboii-dt  methyl-methane.  It  ie  a  colorleaa,  odorless,  almost  taste- 
leas,  crystjilline  bod;  (m.  p.  125°C.).  It  is  fairly  soluble  in  boiling 
water,  very  slightly  in  cold  water,  freely  soluble  in  hot  alcohol. 

Sulphonal  has  been  used  extensively  during  the  last  ten  years  as  a 
hypnotic  ilnig,  auil  is  B  derivutive  of  methane.  In  large  doses  it  is  a 
poinon. 

622.  Symptomi. — The  symptoms  are  sleep  deepening  into  coma, 
mad  act^oinpaiiied  with  clammy  skin;  slowing  of  respiration  and  cir- 
culation; sometimes,  increuse  of  bodily  temperature"*  reaching  to 
JOST. ;  the  urine  sometimes  entirely  suppressed,  but  more  generally 
has  ■  reddisb-brown  or  reddiBb-black  color,  owing  to  the  presence  of 
hematoporphyrin.  Symptoms  of  ataxia  with  muscular  tremblings 
■ppear  later.  Vomiting  has  occasionally  occurred  before  the  ten- 
^feney  to  sleep.  In  very  severe  cases  there  is  stertorous  breathing,  the 
pulse  scarc-ely  perceptible,  and  with  marked  cyanosis.  Death  usually 
ruulta  from  asphyxia,  but  artificial  respiration  does  not  appear  to 
long  life.  Occasiouslly,  eruptions  of  the  skin  may  follow  a  single 
dose.  Sleep  and  cotna  have  persisted  for  six  days,  and  recov- 
taken  place. 

629.  Chronic  poisoning. — The  continued  use  of  sulphonal  to  procure 
p,  when  persisted  in  for  a  long  period  of  time,  produces  a  form  of 
nic  poisoning;  the  symptoms  of  which  are  headache;  vomiting; 
albuminuria;  suppression  and  the  peculiar  discoloration  of  the  urine 
above  noted.  In  addition  to  these  symptoms  there  may  be  various 
mental  disturbances,  as  well  as  ataxic  aymptoms,  with  the  Tarious 
Jprni8  of  skin  eruption  described  by  the  observers."' 
^P  624.  Lethal  dose. — The  effect  on  different  people  who  have  taken 
sulphonal  shows  that  there  is  great  latitude  in  regard  to  the  size  of 
the  dose  which  may  produce  poisonous  symptums;  for  instance, 
Kobert-*  dpscrilipc!  a  case  of  slow  sulphonal  poisoning,  the  dose  vary- 
ing from  7  to  22  grains  (.45  to  1.38  gm.)  for  a  period  of  four  to  five 
weeks;  during  this  course  of  treatment  tlie  urine  gradually  changed 
to  the  Burpundy-red  above  described,  and,  finally,  reddish-black 
color;  retention  of  the  urine,  and  then  death  occurred.  Bresslauer" 
published  in  Vienna  a  series  of  cases  of  27  insane  patients  to  whom 
doses  of  sulphonal  were  administered  for  a  considerable  time,  of 
whom  7  showed  serious  symptoms,  and  5  of  these  died.     The  drug 

(1  been  bortie  well  at  first,  and  the  serious  symptoms  appeared  sud- 
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e.     It  U  a  colorless,  odorless,  almost  taste- 
p.  ISS^C)-     It  is  fairly  soluble  in  boiling 
lid  water,  freely  soluble  in  hot  alcoboL 
id  extensively  during  the  last  ten  years  as  a 
erivative  of  methane.     In  large  doeea  it  is  a 
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denly;  theao  were  eonatipatioE,  dark-colored  urine,  feeble  pulse,  and 
great  prcistration;  apparent  cause  of  death  was  heart  failure  with 
edema  of  the  lungs.  Two  cases  recorded  by  Grant^"  are  described  as 
having  alarming  symptome  of  muscular  weakness  and  prostratioo, 
produced  after  single  doses  o£  20  grains  (1.3  gm.) ;  30  grains  (1.94 
gra.)  caused  death  in  a  feeble  woman  in  forty  hours  (Pollitz).  Death 
has  frequently  followed  doses  ranging  from  75  grains  (4.85  gm.)  lo 
1  ounce  (31  gm.) ;  on  the  other  hand,  a  boy  of  fifteen  years  of  aga 
recovered  after  a  dose  of  3  ounces  (93  gm.),  being  ninety  hours  ia 
continuous  sleep.  Death  may  occur  either  within  a  few  hours  or 
after  weeks  or  months.  In  the  latter  case,  after  continued  adminis- 
tration of  small  doses,  and  even  after  they  have  been  stopped,  death 
lias  occurred  quite  a  long  time  later. 

685.  Treatment. — In  acute  poiHoning,  washing  out  of  the  stomach; 
stimulating  the  urinary  secretion  hy  diuretics,  the  bowels  by  purga- 
tives; stryolinin  to  increase  the  action  of  the  involuntary  muscles 
in  chronic  cases.  Caution  should  be  taken  to  adminisber  sulphoaal  in 
hot  water  to  secure  its  more  rapid  absorption,  and  its  administration 
should  he  interrupted  every  few  days.  Robert  recomnienda  the  in- 
halation of  ammonia  for  the  relief  of  poisonous  symptoms  of  sul- 
phonal,  as  also  the  injection  of  ether,  camphor,  or  digitalis, 
subcutaneously. 

626,  Action. — Kobert  gives  the  action  of  sulphonal  and  trional  as 
strong  narcotics.  The  peculiar  red  color  found  in  the  urine  after 
taking  sulphonal  is  due  ta  the  destruction  of  the  coloring  matter  of 
the  blood,  and  its  elimination  by  the  kidneys.  It  would  seem  from 
what  we  can  learn  from  the  reports  in  medical  literature  that,  after 
the  action  upon  the  blood  in  disorganizing  its  coloring  matter,  the  pas- 
sage through  the  urinary  organs  produces  au  irritadon  wliich  may 
obstruct  the  elimination ;  and  this  explains  the  danger  of  continuing 
the  drug,  on  account  of  its  interference  with  the  fimotions  of  the 
kidneys  showing  the  so-called  "cumulative"  action. 

627,  Post-mortem  appearances. — The  action  of  the  allied  substance* 
of  the  methyl  groups  to  which  sulphonal  belongs  should  comprise  the 
other  two  relations  of  that  group,  called  "trional"  and  "tetronal,"  the 
symptoms  of  which  are  similar  to  those  caused  by  sulphouah 

628,  Detection  and  test». — Upon  heating  sulphonal  with  KCN  the 
odor  of  mercaptan  develops,  and  KCNS  is  also  formed.  The  fused 
mass,  on  solution,  yields  a  red  color,  when  treated  with  ferric 
chlorid. 
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Hejited  with  powdered  charcoal,  sulphonal  gives  off  meroaptaii, 
IpUur  dioxid,  acetic  acid,  and  formic  acid.  The  mereaptuii  may  be 
agnized  hy  it^  odor,  the  acids  b;  turniiig  blue  litiuue  paper  red, 
id  the  SOj  by  its  bleaching  properties. 

Material  to  be  tested  for  sulphonal  is  first  extractod  with  alcohol, 
be  alcohol  evaporated,  the  residue  extracted  with  boiling  water,  evap- 
itiug  the  water,  and  extracting  this  residue  with  ether.  The  ether, 
evaporation,  leaves  the  sulphonal  as  a  residue,  which  ma;  be  crjs- 
lizcd  from  boiling  water,  and  a  determination  of  its  melting  point 


XXSrV.  Teiowai,  awd  tetbokai- 

628.  In  generaL — If  one  of  the  methyl  groups  of  sulphonal  is  re- 
iced  by  an  ethyl  group,  Irional  is  formed ;  if  both  methyl  groups 
so  replaced,  tetronal  results.     They  are  very  similar  to  sulphonal 
their  properties  and  action. 

XXXV.  Tahst. 

630.  Properties. — Tansy  contains  a  volatile  oil.     It  Is  used  oc- 
liCasionally  as  an  anthelmintic.     Its  action  is  similar  to  oil  of  turpen- 

savin,  etc, 

631.  Death!  from  use  of. — In  the  Massachusetts  medical  examiners' 
sturns  there  are  2  cases  of  death  by  suicide,  where  tansy  was  taken 
ji  the  purpose  of  producing  abortion.     Tansy  leaves  are  poisonous. 

632.  Symptomi  of  poiioning. — The  symptoms  of  poisoning  are  aim- 
^Kilai  to  tiiose  caused  by  savin,  such  as  collapse,  cyanosis,  and  narco- 
^Hi^ni,  followed  by  convulsions.  A  patient  died  twenty-six  hours  after 
^plsking  an  infusion  of  about  a  half  ouiioe  of  the  dried  herb."' 

"      Oil  of  tansy  has  often  been  taken  for  the  purpose  of  inducing  abor- 
tioD.  but  does  not  seem  to  possess  this  property,  which  is  popularly 
■attributed  to  it.     A  fatal  case  of  poisoning  with  half  an  ounce  of  this 
oil  IB  recorded  in  the  American  Journal  of  Medical  Science  for  May, 
3835,     Frequent  and  violent  clonic  8i)asms  were  experienced,  with 
aacb  disturbance  of  respiration.     No  signs  of  inHammation  in  the 
Bch  and  bowels  were  found  upon  section.    Death  occurred  in  Uvn 
ars  after  taking  the  poison.     Other  more  recent  casAs  of  fatal  poi- 
soning are  recorded,*'' 

"  Plula.  Med.  Timo^  1881,  Vol.  XX.  p.        -ThfrBp.  Gnz.  1885.  Vol.  IX.  p.  342: 

Phila.  Timei,  18S1,  Vol.  IX.  p.  346. 
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The  symptoms  of  poisoning  hj  the  oil  of  tarsj  are  a  ason  of  hut 
and  discomfort  in  the  stomach  and  bowels,  attended  with  giddiima, 
muscular  weakness,  prostration,  disturbances  of  tiie  circulation  anil 
respiration  similar  to  those  observed  after  the  other  previously  de- 
scribed essential  oils,  death  taking  place,  after  coma,  fnnn  asph^ 
though  sometimes  preceded  by  convulsions. 

There  have  been  quite  a  number  of  deaths  caused  by  this  oil,  taken 
inadvertently,  or  for  the  purpose  of  promoting  the  menstrual  du- 
chai^.^' 

A  young  lady  took  a  teaspoonful  of  the  oil  by  mistake  for  tbe  es- 
sence of  tansy,  for  tbe  purpose  of  promoting  the  catamenial  dis- 
charge. She  complained  of  dizziness,  became  insensible  in  ten  min- 
utes, and  was  seized  with  convulsions ;  her  respiration  was  Isboriou 
and  her  pulse  irregular;  she  died  in  one  and  a  quarter  hoan  ifter 
taking  the  oil.  Another  young  lady  of  the  family  took  of  the  medi- 
cine at  the  same  time,  but  vomited  very  soon,  and  suffered  no  incon- 
venience.'* In  a  case  which  came  under  the  notice  of  Dr.  Dilton, 
of  Lowell,  recovery  took  place,  in  consequence  of  spontaneous  vomit- 
ing having  occurred.  Nevertheless  the  girl  remained  insensible  >nd 
convulsed  for  some  time  after  it.  The  most  interesting  and  detailed 
case  is  that  related  by  Dr.  Dalton,  Jr.,  of  Boston.  The  quantig 
taken  was  a  little  less  than  an  ounce  and  a  half,  and  death  took  plus 
in  three  and  a  half  hours.  The  girl,  when  first  seen,  had  fallen  ont 
of  bed,  in  convulsions,  and  was  entirely  unconscious.  The  cbeeb 
•<xere  highly  flushed,  the  eyes  open  and  brilliant,  the  pupils  widely  di- 
lated and  insensible ;  tbe  skin  was  warm ;  pulse  full,  rapid,  ind 
strong;  respiration  hurried  and  stertorous,  and  obstructed  by  u 
abundance  of  frothy  mucus,  which  filled  the  air  passages  and  wis 
blown  from  between  the  lips  in  respiration;  the  breath  had  a  strong 
odor  of  tansy ;  convulsions  occurred  every  five  or  ten  minutes,  ia 
which  the  respiration  was  suspended,  the  arms  raised  and  rigidly  a- 
tended,  and  the  fingers  contracted.  In  the  intervals  between  the  eo^ 
viilsions  there  was  no  return  of  consciousness,  and  tbe  jaws  remsimd 
clinched,  so  that  it  was  impossible  to  administer  any  medicine  hy  tie 
mouth. 

Half  an  ounce  of  oil  of  tansy,  taken  by  a  pregnant  female  to  pro- 

"Smith.  DptroitTJinoet,1881-82,I47;  Peoria    Med.    Monthly,    I881-K,   !»Ji 
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lie  abortion,  produced  a  partial  loss  of  consciousness,  and  convul- 

It  failed,  however,  of  its  purpose.'* 
635.  Post-mortem  appearances. — The  autopsy  of  the  case  of   Ur. 
Dalton,  above  recited,  is  given  as  follows;     There  was  do  particular 
^barac  ten  Stic  sign  of  the  poison  producing  pathological  conditions. 
^B   The  examination  was  made  ten  hours  after  death.     The  counte- 
^■■□ce  was  natural,  the  cadaveric  rigidity  was  very  strong,  and  tliere 
^■kb  only  a  slight  discoloration  of  the  dependent  parts.     The  brain 
was;  not  congested  in  any  part,  uor  was  there  any  effusion.     Neither 
vas  there  any  appearance  of  congestion  in  the  lungs.     The  interior 
the  heart  exhaled  a  distinct  odor  of  tansy,  as  did  also  the  cut  sur- 
1'  of  the  pectoral  muscles.     There  was  a  strong  odor  of  tansy  in 
he  fieriloneal  cavity.     "The  stomach  contained  about  12  ounces  of  a 
lifluid,  yellowish -gray  substance,  consisting  of  partially  digested 
J — potato,  cranberries,  onions,  etc. — mixed  with  an  abundance  of 
lall,  yellowish -brown,  glistening  oil  globules,  exhaling  a  powerful 
lor  of  tansy;  mucous  membrane  generally  pale,  not  vascular  in  any 
part,  but,  throughout  nearly  the  whole  of  the  great  pouch,  brownish 
^ud  iiiiiob  thinned  and  softened,  so  that  for  a  considerable  space  it 
^pas  nearly  or  quite  destroyed.     There  was  an  old,  whitish,  slightly 
puckered  cicatrix  of  the  mucous  membrane  on  the  posterior  wall  of 
tbe  stomach,  near  the  smaller  curvature,  but  no  other  morbid  appear- 
ance."*"    A  four  months'  fetus  was  found  in  the  womb,  not  in  the 
least  disturbed.     A  two-ounce  vial,  still  containing  5  drams  of  the  oil 
of  tansy,  was  found  in  the  pocket  of  the  girl's  dress;  and  a  luug,  from 
which  it  had   apparently  been   drunk,  mixed   with   water,  was   also 
found,  smelling  very  strongly  of  the  medicine. 

In  the  two  cases  of  suicide  returned  by  tbe  Massachusetts  medical 
exatninera  in  1892  and  1806,  the  autopsies  showed  no  particular, 
characterifltic  pathological  conditions  of  the  viscera,  except  slight  in- 
flammation of  the  stomach  in  one  case,  and  in  the  other,  pelvic  per- 
itonitis (nonpurulent  hemorrhage).  Only  the  uterine  organs  and 
peritoneum  showed  signs  of  disease. 

634.  Detection. — No  other  means  have  as  yet  been  proposed,  or  are 
perhaps  necessary,  for  the  detection  of  this  oil  in  cases  of  poisoning 
by  it,  than  its  powerful  and  peculiar  aromatic  smell. 


'  Boaton   Hed.   and   8urg.   Jour.    Dec.    called  morbid,  but  probably  were  due  to 
867,  p.  383.  II  poiit-Tnortpm  digestion  of  the  stomach 

"Thoae  appesraaees  would  hardlj  ba    bj  ils  own  secrcLiou.     Kd.  4th  ed. 
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636.  Fropertia. — Oil  of  tnrpentiiie  is  a  volaldle  oil  distillecl  from 
tuipentine,  and  an  oleoresin  obtained  from  Piniis  palustris,  and 
other  species  of  Pinna.  It  is  a  mobile,  oolorlees  liquid,  boUing  it 
160°.  It  is  almost  insoluble  in  water,  but  disaolves  in  aloobol,  ether, 
and  glacial  acetic  acid.  It  has  a  hot,  burning  taste ;  and  applied  la 
the  skin,  causes  irritation  and  redness.  It  is  eztensiTet;  used  in  the 
arts  as  a  solvent. 

636.  Poisoning  from  use  of. — Poisoning  has  resulted  from  its  m 
in  medicine,  e.  g.,  anUielmintic.  It  has  also  been  the  cause  of  Kti- 
dental  or  suicidal  death,  but  has  rarely  been  used  for  homiddil 
purposes. 

The  Massachusette  medical  examiners'  returns  show  one  deith  bj 
homicide  in  1878 ;  two  cases  of  suicide  recorded  in  1892  and  189T. 
One  of  the  cases  of  suicide  was  of  an  insane  person ;  amount  aval- 
lowed  not  stated.  The  case  of  homicide  was  of  a  woman,  whose  hiu- 
band  confessed  to  having  given  her  turpentine  to  produce  abortion. 

637.  Acute  lymptams  of  poisoning. — After  a  fatal  dose  of  oil  of  to^ 
pentine,  the  following  symptoms  are  generally  produced :  Bnmiif 
pain  in  mouth  and  throat,  followed  by  vomiting  and  diairhei; 
clammy  surface  of  the  body,  and  narcotism,  with  difficnlt  mictnntioii, 
sometimes  with  strangury  and  bloody  urine ;  the  urine  has  a  violet- 
like  odor ;  muscular  spasms  and  coma,  followed  by  death. 

638.  Subacute  lymptoms  of  poisoning. — These  may  arise  from  in- 
haling the  vapor  of  turpentine,  as,  for  e:Kainp)e,  where  persons  are 
sleeping  in  a  room  newly  painted  with  preparations  containing  oil  of 
turpentine,  or  in  factories  where  turpentine  is  used.  The  sympUMM 
in  these  cases  are  dizziness,  mental  depression,  painful  micturitioii, 
bloody  urine,  the  appearance  of  albuminuria,  and  the  violet-like  odor 
of  the  urine  passed, 

636.  Lethal  dose. — To  a  child  under  six  months,  a  tablespoonfnl  of 
the  oil  of  turpentine;  to  an  adult  6  ounces  (186  cc). 

640,  Treatment. — Evacuation  of  the  stomach,  cardiac  stinuil"'''' 
and  mucilaginous  drinks  to  prevent  the  irritation  of  the  nrinvj 
system. 

641.  Detection  and  tests, — ^There  are  no  conclusive,  chemical  te>t> 
that  can  be  used  to  very  satisfactory  advantage ;  but  a  few  of  its  re**" 
tions  may  be  of  assistance  in  determining  its  presence :  A  ^^ 
dipped  in  turpentine  and  introduced  into  a  jar  of  chlorin  g«  "■■ 
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flames  spontaneously,  forming  substitution  products.     lodin  and  bro- 
min  bave  a  similar  action  upon  it.     It  is  also  very  inflammable. 

XXXVIL  Amyl  nitrite;  niteoglyceein ;  apiRixua  qlokoihi. 

642.  Properties.— Amyl  nitrite,  CbHuNOi,  is  a  colorless,  volatile 
liquid  with  a  peculiar  odor  (b.  p.  flCC).  It  is  insoluble  in  water, 
soluble  in  ether.  This  is  a  limpid  and,  generally,  slightly  yellow- 
liquid,  and  has  a  peculiar  and  character!  i^tic  odor.  Heating  auiyl 
nitrite  with  alcoholic  potash  will  produce  amyl  alcohol  and  nitrite 
of  potash. 

643.  Symptomi  and  action. — The  nitrite  as  well  as  the  acetate  and 
the  iodid  of  amyl  liuve  the  same  action  upon  animals.  The  heart 
acts  violently,  and  there  is  at  first  a  dilatation  of  the  capillary  blood 
vessels,  which  is  soon  followed  by  a  diminished  action  of  the  heart 
and  contraction  of  the  capillaries.  Its  action  on  frogs  will  suspend 
animation,  the  animal  appearing  to  be  dead  for  many  days  and  yet 
recovering.  On  warm-blooded  animals  a  condition  of  catalepsy  is 
produced  by  amyl  nitrite.  It  is  not  an  anesthetic,  and  it  does  not 
produce  unconsciousness,  except  when  apparent  condition  of  death  is 
first  produced.  When  the  latter  occurs  there  ia  rarely  recovery,  the 
animal  passing  into  actual  death.  After  large  doses,  symptoms  of 
unconsciousness  appear,  with  vomiting  and  with  shallow  respiration ; 
cyanosis  may  precede  collapse,  which  is  due  to  the  formation  of 
metliemoglobin  in  the  blood,  causing  the  latter  to  assume  a  chocolate 
color.  Headache,  and  confusion  of  mental  action,  are  often  present, 
and  a  peculiar  flush  of  the  countenance, — especially  when  its  vapor  ia 
inhaled.  It  is  not  a  particularly  dangerous  poison,  unless  its  ai1- 
ministration  is  continued  too  long. 

644.  Nitroglycerin  in  general. — Nitroglycerin  (spiritus  glonoiui), 
trinitrate  of  glycerin,  CgHB{NOj)a,  is  a  pale  yellow,  oily  liquid, 
nearly  insoluble  in  water,  but  soluble  in  absolute  alcohol,  ether,  ami 
chloroform. 

Nitroglycerin  is  a  substitution  compound  formed  by  the  action  of 
nitric  acid  on  glycerin.  According  to  Dr.  Taylor,*'  this  heavy  liquid 
has  been  used  in  Sweden  in  mining,  under  the  name  of  "blasting  oil," 
and  in  some  instances,  by  mistake,  has  been  taken  by  the  miners  with 
serious  consequences.  In  one  case  a  miner  swallowed  "two  mouth- 
fuls,"  which  was  followed  by  a  painful  feeling  in  his  throat,  after 
which  he  drank  a  quantity  of  milk ;  when  seen  by  a  physician  in  an. 

"  Tre&tiiie  on  Poisons,  Phi)a,  p.  642. 
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hour  and  a  quarter  after  swallowing  the  liquid,  he  was  sofiering  with 
faintness,  difficult  breathing,  and  oppression  at  the  chesL  In  five 
hours,  vomiting  and  purging  set  in,  and  shortly  before  death  the  iips 
became  lirid,  and  the  man  lay  quietly  as  if  aaleep,  breathing  feebly, 
and  occasionally  with  a  deep  sigh.  The  post-mortem  examination 
revealed  great  congestion  of  the  brain,  as  well  as  of  the  lower  lobes  of 
the  lungs.  The  lining  membrane  in  the  air  passages  had  a  reddish- 
brown  tint  The  greater  curvature  of  the  stomach  presented  a  sim- 
ilar appearance,  with  some  ecchymosis.'^  A  ease,  attended  by  seri- 
ous symptoms  caused  by  homeopathic  pellets  of  glonoin  (supposed  to 
be  the  first  trituration),  was  observed  by  the  writer.  Ab  nearly  as 
could  be  ascertained,  about  thirty  to  fifty  of  these  pellets  were  swal- 
lowed hy  a  boy  three  years  of  age,  who  was  found  lying  on  the  floor, 
conscious  and  calm.  He  was  seen  by  the  writer  within  twenfrf  min- 
utes after  the  time  he  was  supposed  to  have  swallowed  the  pellets ;  be 
was  lying  upon  a  sofa  with  pallid  but  peaceful  countenance,  feeble, 
rapid  pulae,  and  slow  movements  in  breathing,  which  were  not  full, 
but  shallow.  He  could  not  cause  any  contraction  of  the  muscles  be- 
low the  waist,  and  could  not  stand.  He  complained  of  a  slight  bead- 
ache,  but  there  was  no  other  apparent  symptom.  No  remedy  was 
given,  but  in  six  or  seven  hours  he  was  up  on  his  legs,  and  had  no  fur- 
ther serious  trouble. 

645.  Action  of  nitroglycerin. — Nitroglycerin  produces  the  same  ac- 
tion as  amyl  nitrite,  because  it  is  decomposed  into  a  mixture  of  potas- 
sium nitrate  and  nitrite,  the  peculiar  effect  of  the  respiration  and  cir- 
cnilation  being  due  to  the  nitrite  which  is  formed.  After  absorption 
into  the  blood,  amyl  nitrite  undergoes  partial  oxidation,  and  will  ap- 
|icar  in  the  urine  in  the  form  of  nitrates  and  nitrites;  but  the  quan- 
tity of  these  excreted  is  never  equal  to  the  amount  of  nitrite  absorbed. 

Some  of  the  amyl  nitrite  is  exhaled  with  the  breath.  When  swal- 
lowed, nitrite  of  amyl  gives  off  nitrous  acid,  from  the  action  of  the 
gastric  juice,  and  generally  gives  rise  to  glycosuria  and  slight  diu- 
resis. It  has  been  assumc<l  that  the  formsition  of  methemoglobin  may 
cause  partial  nonoxidation  of  the  tissues,  thus  causing  the  formation 
of  an  excess  of  lactic  acid  and  glycosuria. 

646.  Lethal  dose. — A  single  dose  of  10  drops  inhaled  without  air 
would  probably  be  fatal,  though  the  recorded  deaths  are  generally 
from  larger  doses, — especially  when  swallowed.  In  factories  where 
nitroglycerin,  etc.,  are  made,  workmen  acquinj  a  tolerance;  and  pa- 

■Dr.  Tnylor  hnH  taken  the  above  ao- 
pnnnf  from  Hmemann's  Jahreslwricht. 
ia72,  [1.  5.1.1. 
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to,  httbilUHletl  to  diis  poisoo  used  in  small  doses  during  a  long 
iod  of  time,  as,  for  instance,  twelve  months,  have  taken  6  graioH 
'.4  gm. ),  without  fatal  consequences, 

647.  Treatment. — Washing  out  the  otomach,  and  administration  of 
ics  to  empty  the  bowels,  if  the  poison  has  been  swallowed;  if 
by  inhalation,  artificial  respiration  and  inhalation  of  oxygen 
mid  be  tried;  probably  the  transfusion  of  a  saline  solution,  after 
rin  has  been  opened  to  let  out  the  dark-colored  blood,  under  venous 
.is,  might  stimulate  tJie  respiratory  and  cardiac  actions, 
48.  PoBt-mortem  appearances. — When  quickly  administered  in 
doses,  the  lungs  and  other  internal  organs  appear  whitened  and 
from  blood,  the  right  side  of  the  heart  gorged,  the  left  empty, 
the  brain  blanched.  Whnn  slowly  administered  in  small  doses, 
brain  is  found  suffused  with  blood,  and  there  is  blood  both  in  the 
and  right  sides  of  the  heart. 
The  medicinal  dose  of  this  solution  is  stated  as  ^4  to  3  or  3  drops; 
ingle  drop  has  caused  unconsciousness,  abolition  of  pulse,  and  in- 
isibility,  followed  by  rapid  recovery,"  The  effect  of  inhalation 
the  volatile  nitrites  is  intense  suffusion  of  face,  fullness  of  head, 
unconsciousness ;  at  first,  the  pulse  is  very  rapid  and  tumultuous, 
feeble;  but  the  blood  pressure  is  weak,  and  the  bodily  tem- 
tnre  remarkably  lowered.  These  symptoms  increase  for  a  few 
momenta  after  the  inhalation  has  ceased.  Though  the  effects  of  ni- 
trite of  amyl  and  other  volatile  nitrites  are  very  rapid  and,  appar- 
pntly,  severe,  instances  of  death  following  their  use  are  rare,  and 
there  is  no  recorded  case  of  their  criminal  use.  Death  from  this 
daas  of  drugs  would  be  caused  by  asphyxia,  and  the  post-mortem  ap- 
pearances in  the  blood,  as  shown  by  the  spectroscope,  are  due  to  this 
cause,  the  chocolate-colored  blood  from  poisoned  animals  showing,  in 
the  spectnim,  the  absorption  bands  of  methemoglobin.*** 

649.  Detection. — It  is  very  volatile,  and  care  must  be  taken  in  dis- 
tilling it  from  the  material  under  investigation  lest  some  of  it  escape. 
On  heating  with  potassium  hydrate  solution,  it  is  decomposed  into 
amy]  alcohol  and  potassium  nitrite.  The  presence  of  the  latter  can 
readily  be  confirmed  by  many  tests. 
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I.  AcoNiTiK    (uonsshood;  wolfsbakb). 

50.  OccTUTcnce. — The  leaves  and  root  of  Aconitum  Napelliis 
;ain  one  of  the  most  extraordinary  and  fatal  poisoBS  known. 
:  former  have  proved  fatal  when  eaten  by  mistake  for  salad;* 

the  latter,  from  its  resemblance  to  horse-radish,  has  given  rise 
nany  unfortunate  accidenta  The  root  is  tapering,  about  the 
kness  of  the  £nger  at  its  upper  part  Its  color,  externally,  is 
iVd;  internally,  it  is  white  and  fleshy.  Its  taste  is  bitter;  but, 
r  a  few  minutes,  a  marked  numbness  and  tingling  are  perceived 
the  lips,  tongue,  and  fauces.  The  leaves,  when  chewed,  have  the 
e  taste,  and  produce  the  same  feeling  of  numbness, 
tconitin  is  the  chief  of  the  poisonous  alkaloids  of  Aconitum 
3ellus,  known  as  the  common  monkshood.  Aconitum  contains 
«  or  four  alkaloids, — aconin,  napellin  [nepalin]  lycaoonitin,  and 
yrtonin ;  the  last  two  being  amorphous,  very  poisonous  alkaloids, 
lined  by  Dragendorff  from  Aconitum  lyeoctonum.     Inasmuch  as 

chemistry  of  these  various  alkaloids  is  at  present  so  undecided, 

'ereira.       For    Beveral     eases,    vuls 
lUnd,  lancet,  March,  1860,  p.  811. 
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and  as  there  is  also  some  questioa  as  to  whether  other  aUnloids  thit 
have  been  found  b;  other  investigators  may  not  be  derivativeB  of 
aconitin,  and  as  the  symptoms  produced  are  very  similar,  it  ia  hard 
to  differentiate  between  tbem  all,  and  a  diacuasion  of  aconitiB  0117 
be  taken  to  be  typical  in  most  respects  for  the  others. 

651.  Fropertiei. — Aconitin  is  a  crystalline  alkaloid,  the  exact  tes- 
mula  being  probably  either  CssH^jNOij  or  Oi^H^tNOh-  It  tmt 
at  188.5°,  soluble  in  about  four  parts  of  water,  easily  aoliilileiii 
chloroform  and  benzol,  somewhat  so  in  alcohol  and  ether.  It  ifl  etalj 
decomposed  by  acids,  alkalies,  and,  even  on  boiling,  in  the  preseiin 
of  other  substances,  which  makes  its  detection,  in  a  aystematie  ami- 
ysis,  difficult.  It  gives  no  distinctive  chemical  color  tests,  and  ib 
detection  in  organic  mixtures  is  chiefly  dependoit  upon  it&  pb^ 
logical  action. 

662.  Preparations.— All  of  the  preparataons  of  the  Aoonitnm  Ki- 
pellus  which  are  officinal  (TJ.  S.  P.)  are  now  made  frwn  the  root, 
and  not  from  the  leaf  or  plant  The  alkaloids  are  not  recc^ized  u 
officinal  (U.  S.  P.). 

663.  Statiitioi  of  poisoning. — ^Aconite  has  been  oaed  since  1S40  u 
a  poison,  with  intent  to  murder.  Mr.  Blyth'a  tables  of  mortdity 
record  40  accidental,  and  19  suicidal  deaths,  in  England  and  Wile, 
from  various  forms  of  aconite;  he  also  "collected,  from  Eim^pem 
medical  literature,  87  cases  of  poisoning  by  aconite  in  some  form  ot 
other,  of  which  two  were  cases  of  murder,  7  of  suicide,  and  77  nnn 
or  less  accidental.  Six  of  these  cases  were  from  the  use  of  the  ilkf 
loid  aconitin,  and  10  were  from  swallowing  the  root  ;  in  3  caaBS, 
children  ate  the  flowers ;  in  one  case,  the  leaves  of  the  plant  wet 
cooked  and  eaten  by  mistake  ;  in  7,  the  tincture  was  taken  for 
brandy,  sherry,  or  liqueur;  the  remaining  cases  of  poiacming  «0K 
caused  by  the  tincture,  liniment,  or  extract"  In  1841  there  wttW 
ported  a  case  in  Ireland,  where  murder  was  attributed  to  aconite 
root.  In  this  case,  a  woman  (MeConkey)  was  tried  for  the  moidw 
of  her  husband,  to  whom  she  administered,  mixed  with  pepper,  ■»> 
powdered  aconite  root,  which  was  strewed  over  some  greens  vlaA 
she  cooked  and  gave  to  him.  The  husband  died  in  about  3  honn.  In 
1842,  in  the  East  Indies,  the  natives,  while  retreating  from  putvB-t 
of  the  British  army,  poisoned  a  tank  of  water  with  the  braised  wc* 
of  Aconitum  ferox ;  this  was  fortunately  discovered  before  the  wiw 
was  used ;  this  poison  was  well  known  to  the  natives  of  the  kiD  di* 
tricts  of  India,  who  used  the  aconite  root  to  poison  anowiMedii 
hunting  wild  beasts. 
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In  the  Ma.ssiichusette  medical  examiners'    returna    tlicre    are  14 

reconled,  where  some  preparation  of  aconite,  aometiraes  mixed 

opium,  has  been  taken  to  produce  suicide  by  this  poison ;  in  one 

death  occurred  eleven  hours  after  ingestion  of  aconite. 

One  medical  examiner  reports  that  a  party  of  seven  tramps  drank 

DC  alcohol  containing  tincture  of  aconite;  two  died;  the  five  that 

>vcrpd  had  drunk  sparingly  of  the  liquid.     Among  the  other  cases 

■rcidental  poiaoniug  was  one  which  was  cau.ied  by  the  druggist 

ifcing  aconite  tincture  from  the    shelf,    when    be    intended  to  take 

_J«in;iica  ginger. 

654.  Symptoms  of  poisoning. — When   the   preparations  of  aconite 
ere  made  from  tlie  leaf  or  tlie  root,  dangerous  symptoms  were  more 
9t  U>  follow  excessive  doses,  beoause  of  the  unfamiliurity  with  the 
engtb  of  the  active  principle  contained  in  the  preparation. 
There  being  several  formulae  in  different  pharmacopffiias  for  these 
eparatioDS  they  vary  in  strength,  owing  to  the  variable  quantity 
'  ftconitin  contained  in  the  prescribed  dose.    Thus,  two  persona,  who 
ok  25  minims  of  the  tincture,  died;^  while  another,  who  swallowed 
ounces  of  the  tincture,  prepared  according  to  the  French  Code, 
rived.     The  active  principle,  called   "aconitin,"  which   is  very 
VKriable  in  its  poisonous  strength,  prepared  by  Mr.  Morson,  of  Lon- 
^dou,  is  30  powerful  that,  according  to  Pereira,  1/50  of  a  grain  has 
^kidangered  life;  but,  on  the  other  hand,  a  case  is  reported  by  Dr. 
^Holding  Bird,  in  which,  although  2^  grains  of   this   alkaloid    (not 
^fcoratm's)  were  taken,  the  patient  recovered,  after  having  very  dan- 
^rous  gymptoma.     Pereira  states,  also,  that  there  is  a  spurious  acon- 
^■tin,  which  is  inert  or  nearly  so,  sold  in  the  shops,  since  he  took  one 
^^ain  of  it  \vithout  perceiving  the  least  effect  upon  the  tongue,  or 
otherwise.'     The  effect  of  a  slight  increase  in  the  medicinal  dose  is 
well  seen  in  the  folloiving  case,  eommunicated  to  Pereira  by  Dr.  Red- 
^^era:     The  patient  who  was  suffering  from  acute  articular  rheuraa- 
^Bsro,  took  5  drops  of  the  tincture  three  times  a  day  for  two  days, 
without  marked  relief.     On  the  third  day  the  dose  was  increased  to 
6  drops,  at  the  same  intervals.     Two  doses   of    this    amount   were 
taken ;  and,  an  hour  after  the  second,  he  waa  found  in  a  state  of  ex- 
treme restlessness,  complaining  of  great  pain  in  various  parts  of  his 
^^oij.    To  use  his  own  expression,  he  felt  as  though  bis  skin  were  too 

•Th'"  tinrtiire  mmle  (rom  the  rimt  is  rplinble;  ■  number  ol  KipprimentB  were 

■boul  live  timcB  stronger  tlukD  that  made  conducted   bv   a,   former   editor   with   & 

from  the  fre-b  !f>nvs.  sample  which  appeared  to  be  iiot  iiiu(<h 

'The    prpjtornlioTui     p«.ld     under     the  Mtronger  Uun  tlie  powdered  root  itself. 

De  of  Iht"  niknh'id  ure  altogether  un- 
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tight  for  hia  body.  He  described  his  sensationa  as  intolerable.  Al 
this  time  there  was  much  frothing  at  the  mouth,  with  violent  letcb- 
ing  at  intervals.  The  surface  of  the  body  was  cold,  and  bathed  in 
profuse  perspiration,  which  ran  down  his  face  in  streams.  The 
pulse,  though  at  first  150  r  minute,  fell  to  between  50  and  60  is  i 
few  minutes,  and  was  so  small  and  compressible  as  scarcely  to  be 
felt  at  the  wrist  He  recovered,  under  the  use  of  brandy  and  wtlei 
and  external  warmth. 

The  tincture  of  the  leaves  is  weak  and  uncertain,  and  so  are,  often, 
the  tinctures  which  are  made  from  the  root;  they  vary  in  the  officiul 
pharmacopoeias.  The  U.  S.  P.  prescribes  40  parts,  by  wei^t,  of 
aconite  in  preparing  100  parts  of  tincture;  the  British  Fhirmieo- 
pceia,  16  parts;  the  German,  10  parts;  Fleming's  tinctore,  7ft  partt; 
and  the  British  liniment  of  aconite,  108  parts.  The  officinal  tinctnit 
varies  very  much,  and  this  accounts  for  the  difference  in  the  i^mp- 
toms  noted  of  cases  reported  where  &  tincture  was  used.  Howera 
the  poison  is  received,  whether  by  chewing  the  bruised  root  or  the 
leaves  of  the  plant,  or  by  the  tincture  in  excessive  medicinal  doM, 
the  peculiar,  sweetish  taste  in  the  mouth,  experienced  even  fnu 
slight  doses,  is  followed  immediately  by  a  peculiar  tingling  of  tt( 
lipa  and  tongue ;  and,  if  the  dose  is  a  dangerous  one,  numlBiMi  of 
the  face  with  severe  vomiting  follows.  This  numbness  and  tingliog 
sensation  soon  afterwards  extends  to  every  part  of  the  body,  and 
the  face  wears  an  anxious  look,  with  suffusion  of  the  eyes,  paleoes 
of  the  lipa,  swollen  eyelids,  pupila  moderately  dilated  and  inseniible 
to  the  stimulus  of  light ;  respiration  becomes  rapid  and  shallow,  inJ 
the  pulse  weak  and  feeble;  intelligence  remains,  though  the  patieot 
may  be  unable  to  walk,  on  account  of  weakness  of  the  muscles.  To 
all  the  above  symptoms  there  is  a  great  restlessness  superadded 
WTien  the  symptoms  become  poisonous,  the  sense  of  numbness  be- 
4?onie3  one  of  pain ;  the  pulae  grows  weaker  and  irregular,  and,  finalW. 
imperceptible;  the  face  looks  pinched  and  white,  the  pnpib  of 
the  eyes  are  dilated,  the  surface  is  cold,  and  the  respiration  labored; 
convulsions  may  also  occur,  though  the  mind  is  usually  clear.  The* 
symptoms  of  poison  may  he  developed  with  great  rapidity,  ind 
death  occurs  within  three  hours.  Associated  with  the  convulsions 
may  be  the  grinding  of  the  teeth,  and  difficulty  in  swallowing  ud 
speaking.  Usually  delirium,  as  well  as  stupor,  is  absent;  the  respi- 
ration becomes  slower  and  slower,  and  the  patient  dies  from  psresi* 
of  the  respiratory  reflex  nervous  center. 

A  case  of  very  severe  poisoning  by  taking  a  mixture  of  aeonito 
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and  ctloroform  is  related  in  the  Appendix,  which  varies  somewhat 
from  the  general  ajmptoms  above  indicated.  Other  cases  are  referred 
to  in  the  footnote.* 

The  first  and  moat  usual  symptomB  are  a  burning  and  numbness 
of  the  lips,  mouth,  throat,  and  atomach,  followed  by  tingling  in 
various  parts  of  the  body,  loaa  of  aeni^atjon,  vertigo,  dimness  of 
vision,  tremors,  great  prostration,  sense  of  fullness  in  the  throat, 
speech leasu ess,  hurried  respiration,  and  death  in  a  state  of  collapse. 
Vomiting  and  purging  are  also  usual  symptoms,  but  are  not  observed 
in  every  case.  General  convulsions  are  unusual,  as  wo  find  tliat,  in 
53  cases  collected  by  Dr.  Tucker,  of  New  York,"  these  are  mentioned 
as  having  oceurred  only  in  7.  In  four  out  of  12  more  recent  cases 
there  were  convulsions.  The  mind  remains  perfectly  clear,  there 
being,  in  general,  neither  stupor  nor  delirium.  The  latter  syiuptum 
was  seen  in  3  cases  of  tho  number  collected  by  Dr.  Tucker.  \Vlien 
applied  to  the  eye,  tht  preparations  of  aconite  are  said  to  have  the 
effect  of  contracting  the  pupil.  In  17  out  of  20  eases,  however,  in 
which  the  poison  was  swallowed,  it  is  stated  by  Dr.  Tucker  that  the 
opposite  effect  was  observed.  Sometimes  the  sight  is  temporarily 
unpaired.  The  symptoms  of  poisoning  by  aconite  usually  arise 
within  a  few  minutes  after  it  has  been  taken;  and,  when  death  takes 
place,  it  is,  in  the  majority  of  cases,  within  three  hours. 

655.  lethal  dote. — The  quantity  of  aconite,  or  any  of  its  prepara- 
tions,  capable  of  producing  death,  is,  for  the  reasons  before  given, 
unknown.  The  case  related  by  Dr.  Easton,'  in  which  25  minims  of 
the  tincture  were  taken,  shows,  probably,  the  smallest  dose  which 
has  proved  fatal.  Another  case,  in  which  25  drops  proved  fatal, 
occurred  in  January,  1853.  A  gentleman,  feeling  himself  unwell, 
stepped  into  a  drug  store,  and  was  given  by  a  medical  student,  a 
friend  of  his,  who  was  attending,  this  amount  of  the  tincture,  under 
the  supposition  that  it  was  the  proper  dose.  He  expired  about  four 
houns  after  taking  it,  with  the  symptoms  of  poisoning  by  aconite. 
Dr.  Male,  of  Binningham,  it  is  stated,  (tied  from  the  offpcta  of  not 
more  than  80  drops,    taken    in    ten    doses,  during  a  period  of  four 
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'Stewart,  ome  of  poixonin^  witb 
■ciinite  mid  fu^^l  oil.  Edin.  MH.  -Tciur. 
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days,  the  largest  quantity  taken  at  one  time  being  10  drops.  An 
excise  officer,  in  England,  died  in  consequence  of  tasting  Fleming*! 
tincture  of  aconite  (strength  of  79  per  cent).  He  said  he  thoogbt 
he  had  swallowed  about  a  teaspoonful.  He  did  not  complain  at  tbe 
time,  but,  in  the  course  of  a  few  hours,  was  cold  and  pulseless.  Tbe 
remedies  applied  were  ineffectual,  and  be  soon  expired.^ 

The  fatal  dose  of  pure  aconitin,  which  is  one  of  Uie  most  po«e^ 
ful  known  poisons,  is  less  than  1/16  of  a  grain  (0.004  gm.).  It 
would  not  be  safe  to  administer  a  dose  over  1/32  of  a  grain  (0.003 
gm.)-  The  difBculty  in  stating  the  exact  minimum  doee  thit 
would  be  expected  to  produce  dangerous  or  fatal  symptoms  ia  owinj 
to  the  fact  that  the  preparations  of  aconitin  are  not  of  uniform 
strength. 

656.  The  aeonlt«  alkaloidi. — Until  recently,  the  result  of  prepir 
ing  an  alkaloid  from  aconite  that  would  represent  all  of  its  poisonom 
properties  has  been  rather  unsuccessful ;  later,  however,  the  »■ 
searches  of  Dr.  A,  Wright  and  Dr.  Xuff,  and  especially  those  of  Prof. 
Dnnstan,^  show  that  there  are  contained  in  the  root  of  the  aconite 
plant  four  alkaloids,  only  one  of  which  has  yet  been  crystalliied- 
Three  of  the  alkaloids  are  aconitin,  aconin,  and  benzoyl-aoonin ;  tbe 
fourth,  called  "homo-napelUn,"  has  not  yet  been  carefully  workei 
out  The  separation  of  these  various  constituents  is  mainly  deto- 
mined  by  their  different  melting  points. 

Aconitin  has  been  demonstrated  by  Prof.  Dunstan  as  acetyl-ben- 
zoyl-aconitin,  so  that  100  parts  of  aconitin,  theoretically,  should 
yield  9.37  per  cent  of  acetic  acid,  18.85  per  cent  of  benzoic  add,  ind 
77,52  per  cent  of  aconin.  Pure  aconitin  haa  a  test  tube  melting 
point  at  188.6°  C,  and  gives  no  characteristic  sublimate,  np  to 
190°.  It  ia  sparely  soluble  in  water  at  22°  C.  (1  part  in  4,431  irf 
water)  ;  it  ia  soluble  in  37  parts  of  absolute  alcohol,  64  parts  of  aiJiJ- 
drous  ether,  and  5.5  parts  of  chloroform  and  benEene.  TTie  nw* 
satisfactory  test  for  the  presence  of  aconitin  would  be  by  appli* 
tion  of  the  minutest  trace  of  an  aconite-holding  liquid  to  the  tonpK 
or  lips;  this  will  cause  a  peculiar  numbing  and  tingling  sensition, 
which,  when  once  felt,  can  always  be  remembered. 

Prof.  Dunstan"  has  recently  examined  fourteen  samples  of  «"•■ 
mercial  aconitin,  two  samples  of  which  approached,  in  melting  poH 
a  crystalline  appearance  of  pure  aconitin.  Since  that  time  it  m* 
not  been  difficult  to  obtain  fairly  pure  crystalline  aconitin,  •»!  ■• 

'  Am.  Jour,  of  Med.  Sd,  April,  1852,        '  Consult  Jour.  Chan.  Soe.  I8»* 
p.  S53.  *  Jour.  Chem.  Soe.  Tnui.  ISM,  «'■ 
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be  assayed  accurately  by  determiniug  tlie  proportiou  of  acetic 
benzoic  acids.  The  physiological  action  of  coiniuercial  aconitin, 
liowcrer,  should  always  be  the  same,  the  strength  of  it^  action  being 
dependent  upon  the  amount  of  true  aconitin  present  in  the  sample 
tiaed,  the  other  basis  being  practically  without  toxic  action. 

tfrom  e.xperimenta  on  animals,  Prof.  Plugge'*  has  concluded  that 
tit's  crystalline  nitrate  of  aconitin  is  at  least  eight  times  stronger 
th&D  that  of  Merck,  and  seventy  times  more  toxic  than  that  of  Fried- 
Ian  tier,    while    Merck's    aconitin    is   from    twenty   to   thirty   times 
^bvnger    than    Friedlander's.      He   would   place   seven   commercial 
Bbnptes,  which  he  has  examined,  in  the  following  order  of  toxicity  : 
(1)   Petit's  crystalline  aconitin  nitrate;   (2)  Morson'a  aconilin  ni- 
trate;   (,3)   Kotlot's  aconitin  nitrate;    (4)   Hopkins  and   Williams' 
jmeudo-aconitin;  (5)  Merck's  aconitin  nitrate;  (6)  Scbuchart's  acoa- 
itin  sulphate;  and  (7)  Friedlimder's  aconitin  nitrate. 
^B  Alan  is  more  sensitive  to  the  action  of  aconitin  than  the  dogs  or 
I^Ks  submitted  to  experiments,  and  it  will  he  seen  from  the  follow- 
ing cases  of  poisoning,  which  have  happened  in  Germany,  that  1.6 
milligTams  of  Petit's  aconitin  nitrate,  taken  by  the  mouth,  gave  rise 
Uf  sympltims  so  violent  that  it  was  evidently  a  dangerous  dose,  while 
^■milligrams  were  rapidly  fatal;  but,  if  man  could  take  the  same 
■mount  per  kilo  weight  as  dogs  or  cats,  it  would  require  a  little  over 
ri  uiilligrams  to  be  certainly  fatal.     Mr.  BIyth,  tlierefore,  concjudos, 
^^from  tlie  evidence  obtainable,  that  3/100  of  a  grain  (.0002  gm.)  is 
about  the  lea.^t  fatal  Hose  for  an  adult  of  standard  weight     This  dose 
is  equal  to  about  .028  milligrams  per  kilo,  and,  of  course,  refers  to 
either  Morson's  aconitin  or  the  French  aconitin,  the  alkaloid  being 
taken  by  the  mouth.     If  given  by  subcutaneous  injection,  jirobably 
l.S  milligrams  would  kill ;  for  the  whole  of  the  poison  is  then  thrown 
into  the  circulation  at  one  time,  and  there  is  no  chance  for  its  elim- 
ination by  vomiting." 

The  tincture  of  aconite  of  the  British  Pharmacopceia,  although 
variable  in  strength,  may,  for  our  purposes,  be  regarded  as  averaging 
1  per  cent  of  alkaloid;  Fleming's  tincture  should  be  considered  as 
1^  stronger,  or  equivalent  to  1.3  parts  of  alkaloid  to  100  parts  of  the 
tincture.  The  medicinal  dose  of  the  British  Pharmacopceia  tinc- 
ture, being  laid  down  as  h  to  Ifi  minims,  would,  therefore,  be  equal 
to  from  5/10(10  to  15/1000  of  a  grain  of  aconitin.  The  usual  least 
fatal  dose,  laid  down  in  medical  toxicological  books,  is,  however, 
greater  than  tJiis;  viz.,  1  dram  (3.88  cc.)  of  the  tincture  of  aconite 
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(Br.  p.).  In  a  caao  quoted  by  Taylor  (Vol,  I.  p.  426),  the  smRllest 
quantity  of  the  tincture  (Br.  P.)  of  aconite,  which  is  reported  is 
having  deetrojed  life,  was  80  drupa,  taken  in  ten  doses  during  i 
period  of  four  days,  the  largest  dose  being  ten  drops;  the  total  quui- 
tity  taken  would,  perhaps,  be  equal  to  8/100  of  a  grain  of  aconibn. 
In  regard  to  the  root  of  aconite,  60  grains  (3.9.  gm.)  have  been 
knoii'n  to  produce  death. 

667.  Treatment. — Evacuation  of  the  stomach  by  the  Btomich 
pump;  tannic  acid  or  finely  powdered  charcoal  should  first  be  ad- 
ministered, in  order  to  produce  on  insoluble  form  of  the  alkaloid; 
heart  stimulants  should  then  be  given,  such  as  carbonate  of  vn- 
monia,  spirits,  and,  perhaps,  if  care  is  used,  the  subcutaneous  injec- 
tion of  digitalis  and  strychnia.  Above  all  means,  the  patienl't 
liody  surface  should  be  kept  warm.  In  the  case  meatiooed  in  <mr 
Appendix,  great  benefit  resulted  from  electrical  irritation  after  fte 
cessation  of  pulsation  in  the  arteries,  even  in  the  axilla,  and  by  trti- 
ficial  respiration,  also  by  keeping  the  head  low.  The  electrial 
stimulation,  in  the  case  mentioned,  was  continued  at  times  during 
the  succeeding  eleven  hours ;  "when  discontinued  for  more  than  ten 
miuutes,  the  pulse  rate  would  flag  at  once,  and  coma  come  on." 

688.  Action. — Aconitin  possesses,  in  a  large  measure,  many  of  Iht 
poisonous  characteristics  of  aconite,  and  is,  according  to  Dr.  Rin- 
ger, a  protoplasmic  poison,  suspending  the  functions  of  all  nitrog- 
enous tissue.  According  to  this  observer,  first  the  functions  of  the 
central  nervous  system  are  inhibited,  next  those  of  the  nervea,  tni 
last,  the  contractility  of  the  muscles.  Without  a  doubt,  acoDitin 
acts  powerfully  upon  the  heart,  which  it  finally  paralyzes;  this  efert, 
as  observed,  would  indicate,  at  first,  a  slowing  of  the  pulse,  due  to 
excitation  of  the  central  portion  of  the  vagus;  finally,  the  heirt'i 
pulsation  becomes  slow,  irregular,  and  weak,  and  the  arterial  blood 
pressure  sinks.  There  is  lack  of  agreement  as  to  whether  dyspnea, 
convulsiona,  and  the  failure  of  respiratory  movements,  are  the  eoo- 
sequenee  of  the  weakened  action  of  the  heart,  or  whether  the  motor 
paralysis  has  a  central  origin,  by  means  of  which  the  functiou  of 
the!<e  ot^ns  are  suspended. 

The  present  weight  of  evidence  seems  to  indicate  that  die  tctiai 
is  like  that  of  curare, — that  the  muscles  themselves  preserve  their  a- 
ritability;  and  that  the  paralysis  of  respiratory  motion  and  of  the 
pulsation  of  the  heart  is  due,  first,  to  the  irritation,  and  then  to  tfc» 
consequent  exhaustion,  of  the  vagus  nerve  or  refiez  nerve  center. 

699.  Post-mortem    appearanoei. — The  most    common    post-mortoi 
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iranccs,  among  the  warm-blooded  animab,  have  been  hyperemia 

the  cerebral  iiieiubruDes  and    of    the    brain,  and  fullness  of  the 

veins  (the  latter  Bonietimea  congested  and  sometimea  not,  the 

generally  fluid).     When  aconitin  was  administered  subcuHi- 

Jy  to  tliese  animals,  there  was  no  inflaimnatory  appearance  in 

;r  the  stomach  or  bonela. 

I  In  the  case  of  Dr.  Carl  Meyer,  who  died  in  five  hours  aftpr  swal- 

ifing  «/100  of  a  grain  (0.04  gm.)  of  nitrate  of  aconitin,  the  surface 

the  skin  had  a  white-marhle  paleness,  and  the  pupils  were  tnoder- 

Hy  dilated;  the  color  of  the  large  intestine  was  pale;  the  duodenum 

much  congested,  this  being  more  marked  towards  the  stomach  ; 

mucosa  of  the  stomach  was  strongly  byperemic,  having  an  intense 

color ;  the  spleen  was  enlarged,  and  full  of  much  dark  blood ;  tlie 

liver  and  kidneys  were  deeply  congested ;  the  lungs,  also,  were  con- 

gc^tL>il ;  the  right  ventricle  of  the  heart  was  distended  with  blood,  and 

the  pericardinm  contained  bloody  serum;  the  brain  was  generally 

Uoo«]-rcd;  in  the  cerebral  hemispheres  were  several  large  circum- 

Bribed  subarachnoid  extravasations ;  the  brain  mass  showed  many  red, 

Voody  spots.     In  a  case,  recorded  by  Taylor,  in  which  a  man  died  in 

^ree  hours  after  eating  a  small  quantity  of  aconite  root,  the  only 

H^Dormal  appearance  was  a  slight  reddish-bron'n  patch,  the  size  of 

•  hnlf  crown,  on  the  cardiac  end  of  the  stomach;  all  the  other  organs 

were  reported  healthy. 

■  The  autopsy,  held  by  Medical  Examiner  Holden  of  Massachusetts 
"case  1,  1894),  covered  the  following  appearances,  as  reported  by 
lliin:  Muscles,  normal  in  color;  veins  in  omentum  very  prominent; 
^pugs  collapsed,  no  adhesions ;  hypostatic  congestion ;  heart,  right 
Bide  diatended  with  black  fluid  blood,  and  small,  soft  clota,  left  ven- 
tecle  empty ;  liver,  spleen,  and  kidneys  congested ;  stomach  contained 
Me  ounce  of  reddish-yellow  frothy  fluid,  in  which  much  aconite  was 
%NUid  by  Prof,  E.  S.  Wood;  mucosa  deeply  pigmented;  intestine, 
er  portion,  also  showed  pigmented  coloration,  diminishing  down- 
along  its  length ;  brain  and  its  coverings  pale,  and  its  veins 
led  witJi  blood. 

660.  Detection. — The  detection  of  aconite  in  cases  of  poisoning  de- 
pends upon  the  diacovery  by  the  microscope,  of  portions  of  the  plant, 
if  such  «Tre  taken;  upon  the  isolation  of  the  alkaloid  aconitin,  on 
getting  the  peculiar  physiological  effect  of  numbness  and  tingling  aen- 
aation  upon  the  lips,  tongue,  and  skin,  when  a  portion  of  the  extract 
ifl  applied  to  these  surfaces;  and,  when  a  aufiiciently  large  amount 
of  poison  is  present,  on  getting  the  complete  physiological  effect,  by 
administering  a  portion  of  the  isolated  alkaloid  to  an  animal. 
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Concentrated  sulphuric  acid  dissolves  aoonitin,  forming,  imme- 
diately, a  yellow-colored  solution,  which,  if  a  oonBiderable  ajnount 
of  alkaloid  is  present,  soon  changes  to  a  brown,  and  gradually  passei 
through  a  reddish-brown  to  a  violet,  then  to  a  colorless  solution,  in 
twea^-four  hours.     This  test  is  delicate  for  0.0007  gram. 

Phospho-molybdic  acid  precipitates  aoonitin  from  very  dilate  solu- 
tions, in  the  form  of  a  gray  precipitate,  which  becomes  bluish  after 
a  while;  tincture  of  iodio,  gold  chlorid,  tannic  acid,  and  Mayer's 
reagent,  precipitate  it  from  a  moderate,  dilute  solution ;  and  corrosive 
sublimate,  potassium  bichromate,  picric  acid,  and  solphocyanate  of 
potassium,  from  concentrated  solutions.*'  The  principle  reliance,  how- 
ever, must  be  placed  upon  tlie  physiological  test,  0.0006  gram  suffi- 
cing to  produce  peculiar  sensations  when  applied  to  the  skin,  0.0007 
gram  when  applied  to  the  tongue;  0.0002  gram  will  poison  a  mouse 
with  characteristic  symptoms,  0.0007  a  small  bird;  0.00007  will 
cause  tingling  and  numbness  on  top  of  the  tongue;  and  0.0007, 
dissolved  in  spirit  and  rubbed  into  the  skin,  will  cause  loss  of  feel- 
ing, lasting  for  some  time." 

The  isolation  of  aconitin  from  organic  mixtures  is  best  aooom- 
plished  by  Dragendorff's  method."  If  we  are  tolerably  certain, 
from  the  symptoms  or  history  of  the  case,  that  aconite  or  aconitin  is 
the  cause  of  the  poisoning,  the  process  can  be  shortened  by  only  shak- 
ing the  acid  solution  with  naphtha  to  remove  certain  impurities, 
then,  after  removing  the  naphtha,  rendering  alkaline  and  shaking 
quickly  with  benzol,  which  can  be  decanted,  after  it  has  separated 
from  die  water,  into  several  watch  glasses  and  allowed  to  evaporate; 
the  residue  in  one  watch  glass  should  be  used  for  the  sulphuric  acid 
test;  that  in  another  should  be  dissolved  in  a  drop  or  two  of  very 
ililuto  sidphiiric  acid  (1:50)  and  the  oconitin  precipitated  by  phoe- 
plio-molybdic  acid ;  that  in  the  third  should  be  dissolved  in  the  same 
way  and  treated  with  a  drop  of  platinic  chlorid,  which  will  not  pre- 
cipitate ac«nitin,  but  will  precipitate  a  large  number  of  other  alka- 
loids; and  that  in  a  fourth  should  be  dissolved  in  dilute  acetic  acid, 
for  tlie  performance  of  the  physiological  test 

Aoonitin  resists  decomposition  of  the  animal  tissues  for  quite  a 
long  period,  and  has  been  detected  by  DragendorfF,  in  the  blood,  one 
month  and  twenty-three  days  after  death,  and  in  the  stomach,  two 
months  and  nine  days  after  death.  It  can  be  isolated  from  all  of  the 
tisNiies  and  fluids,  and  has  been  detected,  not  only  in  the  contents  of 

"  DroRPiidorff,  op,  cit.  p,  202.  "  See  |  773. 
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slomacb  and  intestines,  but  in  the  urine,  feeea,  liver,  blood,  and 

idneys.     The  remarkable  symptoms  occasioned  b;  the  plant,  aud  tbe 

overy  of  a  purlion  of  that  wbicb  has  lieen  taken,  will  generally  be 

Sclent  to  explain  the  cause  of  death.     The  only  case  in  which  it 

criminally  administered  ia  that  which  is  related  by  Dr.  Geoglie- 

fgan.  where  the  deceased  had  eaten  for  bis  iliiuier  some  greens  dreawd 

the  prisoner.     The  latter  was  convicted  upon  the  medical  and  the 

aneral  avidcuce,  no  trace  of  the  poison  having  been  discovered  in  the 

ly.     He  confessed,  before  his  execution,  that  the  powdered  root  of 

auite  had  been  mixed  with  pepper,  and  sprinkled  over  the  greene.'* 

II.   Atbopih;  wYOBOYAisis ;  HToaoia. 

0S1.  In  general, — Under  this  heading  we  include  the  associated 
aloids, — hyoscyamin  and  hyoscin.  These  alkaloids  are  often 
'railed  the  ''mydriatics,"  as  one  of  their  characteristic  reactions  is  the 
dilatation  of  the  pupil  of  the  eye. 

662.  Properties  in  general. — These    alkaloids,    often    called    "tro- 
ins,"  are,  cliemicaily,  a  tropin  in  combination  with  certain  tropic 

jds.     Tropin  is  a  pyndin  compound,  while  tropic  acid  is  an  aro- 
atic  acid.     Tlierefore  these  alkaloids  are  saponifiable  into  tropin 
a  hydroxy  acid.     The  tropin    from    atropin  is  closely  allied  to 
in,  which  is  the  nucleus  of  cocain. 

663.  Occurrence  and  properties  of  atropin. — Atropin  is  found  in 
Atropa  belladonna,  commonly  known  as  the  deadly  nigbtabade.  It 
crystallizes  into  needles,  having  a  disagreeable,  bitter  taste,  which  are 

ly  slightly  soluble  in  cold  water,  quite  so  in  boiling  water,  easily 
Inble  in  chloroform  and  warm  ether,  and  somewhat  soluble  in 
n2ol.     It  is  very  soluble  in  ethyl  alcohol  and  amyl  alcohoL 

664.  Properties  of  homatropin. — Homatropin  is  an  artificial  alka- 
loid similar  to  atropiu  in  many  of  its  actions,  but  much  less  poiwn- 
oii«,  and  is  used  in  ophtliiilmic  practice.     It  is  crystalline,  slightly 

ilublc  in  water,  easily  soluble  in  ether  and  chloroform. 

665.  Properties  of  hyoscyamin. — Hyoscyamin  is  isomeric  with  atro- 
in  froin  ttome  solvenia  such  as  benzol  and  chloroform.     It  can  be 

tained  in  crystalline  form ;  but  it  separates  from  amyl  alcohol  gen- 
as  an  amorphous  body.     It  is   only   slightly   soluble   in  cold 
more  readily  in  hot  water,  soluble  in  alcohol,  ether,  chloro- 
:orm.  benzol,  and  amyl  alcohol. 

666.  Properties  of  hyosoin. — Hyoscin  was  formerly  sttppoaed  to  be 
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an  isomer  of  atropin,  but  it  is  probably  aligbtly  different^  aa  its  miMt 
accepted  formula  ia  017^3,^04.  It  is  an  amorphoos  base;  but  it) 
salts  are  generally  crystalline.  It  is  only  sligbtly  soluble  in  water, 
but  soluble  in  alcohol,  chloroform,  ether,  and  benzol;  and  this  ltd 
solvent  extracts  it  easily  from  alkaline  solutions. 

667.  Ooosrrenoe  of  atropin  and  hyoioyamin  in  belUdoBBS. — Tba 
seeds  of  the  Atropa  belladonna  are  very  small,  kidney-shaped, 
weiring  about  ninety  seeds  to  the  grain,  and  ore  covered  cIokI; 
with  small,  round  projections.  These  seeds  can  be  easily  identified 
by  an  expert,  who  should  hare  at  hand  samples  of  different  poiaxt- 
ous  seeds  for  comparison.  As  belladonna  owes  its  poisonooa  p^ope^ 
ties  to  the  alkaloid  atropin,  it  is  usual  to  refer  to  tbe  alkaloid  to 
demonstrate  the  peculiar  characteristics  of  the  poisonous  propertica 
of  the  plant  Atropin,  which  exists  in  the  plant  combined  with  nulic 
acid,  is  generally  associated  with  byoBcyamin,  both  in  belladonoa  ind 
datura  plants.^'  According  to  W.  Schiitte,^'  it  appears  that  the 
younger  roots  of  the  wild  belladonna  contain  hyoscyamin  only,  vhile 
the  larger  roots  contain  atropin,  the  latter  in  small  proportion.  Vt 
have  observed  that  the  same  rule  applies  to  the  cultivated  belladoau. 
The  yellow  leaves  of  the  wild  and  black-fruited  Atropa  beUadoDU 
contain  hyoscyamin  and  atropin,  the  latter  in  small  quantities  osl^ 

668.  Occorrence  of  atropin  and  hyoioyamin  in  Satnra  ttramoiiin 
—The  Datura  stramonium,  fresh  and  old  seeds,  contains,  chieSj, 
hyoscyamin,  with  small  quantities  of  atropin  and  scopolamin.  Mr, 
Blyth"  calls  attention  to  the  fact  that  in  India  the  seeda  of  the  whita 
datura  have  been  mistaken  for  those  of  capsicum.  Datura  and  belli- 
donna  contain  the  same  alkaloid ;  the  seeds  of  the  former  should  be 
recognized  by  the  expert  when  mixed  with  capsicum  seeds.  Thee 
seeds  could  be  easily  distinguished  hy  the  difference  in  taste,  the 
datura  seeds  having  a  very  feeble,  bitter  taste,  while  the  seeds  of  tbe 
capsicum  are  sharp  and  pungent,  and  irritating  to  the  mucous  mera- 
brane.  The  infusion  of  the  bruised  seeds  of  the  datura  will  hare  ihe 
effect  of  dilating  the  pupil,  when  placed  in  the  eya 

669.  Preparations. — Relladonna  leaves,  from  which  the  prepiw- 
tion  alcoholic  extract  of  belladonna  leaves  (U.  S.  P.)  is  made;  tine- 
ture  of  the  leaves  of  belladonna  (U.  S.  P.) ;  fluid  extract  of  bell<- 
donna  root  (U.  S.  P.)  ;  belladonna  ointment,  made  from  the  aloAoIie 
extract  of  belladonna  leaves,  10  parts  to  100  parts  (U.  S.  P.);i^ 

■Ber,  dor  Deittsch.  Cheni.  Ges.  Bd.  13.        "Op.  Cit  p.  S70. 
'■  Ahstrnct  of    tlie    Jour.    Chein.  Soo. 
Feb.  lai)2,  S31. 
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donns  plaater,  also  niB<ie  from  alcoholic  extract  of  belladonna  leaves, 
00  partd  to  1,000  parts  (U.  S.  P.). 

670.  Statistica  of  pQisoning. — Mr.  Blyth,  in  his  mortality  table,  to 
which  we  have  often  referred,  gives  a  total  of  76  deaths  caused  by 
poisoDing  from  belladonna,  and  three  from  atropin;  out  of  this  totnl 
of  79  deaths,  58  were  caused  by  accidents  or  negligence,  and  20  were 
suicide.  There  are  no  deaths  reported  by  the  medical  examiners  of 
Massachusetts,  during  the  twenty-six  years  ending  1803,  from  atro- 
pin or  belladonna,  except  in  a  few  instances  where  belladonna,  used 

a  piti  with  strychnin  and  as  a  cathartic,  was  taken  by  mistake  by 
ildren,  playing  with  the  bottle  or  box  containing  the  same.  In 
cases  the  amount  of  extract  of  belladonna  was  only  1/5  of  a 
n,  and  strychnin  1/12  of  a  grain,  and  the  symptoms  of  strych- 
in  poisoning  predominated  over  those  of  belladonna. 
On  the  authority  of  Mr,  Blyth,  we  learn  that  in  Europe  and 
America  criminal  poisoning  from  atropin  is  very  rare,  while  in 
India  it  is  very  prevalent.  He  states  that  in  120  cases,  recorded  in 
papers  and  works  on  Indian  toxicology,  63  per  cent  of  the  cases 
were  criminal,  IQ  per  cent  suicidal,  and  18  per  cent  accidental.  He 
further  remarks  that  the  Hindoos,  from  centuries  of  practice,  have 
attained  snch  dexterity  in  the  use  of  the  datura  as  to  raise  that  kind 
of  poisoning  to  an  art,  so  that  Dr.  Chevers,  in  his  Medical  Juris- 
prudence for  India,  declares  that  "there  appears  to  be  no  drug 
lown  in  the  present  day,  which  represents,  in  its  effects,  so  close 
approach  to  the  system  of  slow  poisoning  believed  by  many  to  have 
m  practised  in  the  Middle  Ages,  as  does  the  datura."  Poisoning 
ly  atropin  and  the  other  mydriatics  classed  with  it  will  cause  so  nearly 
le  aame  symptoms  that  it  is  well  to  include  all  this  class  of  alka- 
lids  as  producing  the  same  effect.  The  leading  symptoms  are 
arked  dryness  of  the  mouth  and  throat;  redness  of  the  tongue; 
thirst;  difficulty  in  swallowing;  pupils  dilated,  with  impaired  vision 
and  loss  of  eye  accommnrlatiou ;  hallucination  with  delirious  symp- 
toms; inco-ordinate  muscular  movementa,  sometimes  with  convul- 
sion'*: naii'^a  and  voniitinj;  more  occasionally  occur. 

671.  Symptomi  of  poisoning  by  atropin  and  its  related  alkaloids,  in 
^neral. — The  symptoms  of  acute  poisoning  by  atropin  and  its  re- 
lated alkaloids  will  be  treated  under  the  same  head;  we  refer  (o  the 
plants  belladonna  and  hyoscyamus;  stramonium,  and  duboi'iia  my- 

iporoides  possess  practically  the  same  active  principle  of  atropa  and 
IiyoacyaTnus,  which  is  variously  represented  by  the  following  names: 
Daturin,  byoacyamin,  and  duboisin.     The  symptoms  are: — 
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1.  A  hot  and  irj  sensation  ezperienoed  in  the  mouth  and  Uiiott, 
with  thirst,  and  difficulty  in  swallowing  caused  by  ali^t  paral}'»i 
of  the  mnscles  of  deglutition. 

2.  Nausea  and  vomiting  sometimes  occur, — eepeciall;  when  po^ 
tiona  of  the  plant  have  been  swallowed. 

3.  The  pupils  become  dilated  and  the  vision  indistinct,  doe  to 
paralysis  of  the  sphincter  iridis  and  the  ciliary  muBclea.  The  pupib 
are  so  dilated  that  the  iris  is  sometimee  reduced  to  a  very  ngrrov 
ring. 

i.  The  flush  on  the  face  ia  very  marked,  the  eyes  appear  bril- 
liant,  the  pulae  is  usually  small,  thin,  and  rapid. 

5.  Dizziness  then  follows,  accompanied  with  restlessness,  and  greai 
excitement  approaching  delirium.  This  delirium  is  a  peculiar  fonn, 
because  attended  with  visual  hallucinations  and  illusions,  the  pa- 
tient frequently  imitating  these  dreams;  as,  for  examine,  that  of  i 
person  employed  in  sewing,  or  one  cutting  cloth  into  strips  or  pil- 
ing up  substances.  This  imitative  process,  aa  represented  by  hallu- 
cination, is  very  persistent. 

6.  Drowsiness  with  sleep  generally  supervenes;  but,  in  gnver 
cases,  con^njlsions  may  appear. 

7.  An  erythematous  rash,  which  resembles  that  of  scarlet  feTer, 
often  appears  on  the  chest  and  other  parts  of  the  body;  the  bodil; 
temperature  is  slightly  elevated  2°  or  3*  F.  These  latter  symptomi 
may  occasionally  lead  the  obser\'er  to  suppose  he  has  a  case  of  scar 
let  fever,  when,  in  reality,  they  are  the  effects  of  atropin  poisoning- 

Some  individuals  are  so  susceptible  to  the  action  of  atropin  that, 
oven  with  very  small  doses,  the  throat  symptoms  may  be  very  prom- 
inent; these  symptoms  have  followed  the  dropping  of  a  solution  of 
atropin  into  the  eye  by  an  ophthalmic  surgeon;  even  when  this  so- 
lution, in  which  was  Y^  to  %  of  a  grain  of  atropin,  was  dropped  in- 
to the  eyes  of  a  boy,  aged  twelve,  in  ten  installations  during  forlj- 
eight  hmirs,  at  the  close  of  that  period  the  symptoms  remarked  mte 
a  staggering,  unsteady  gate,  dryness  of  the  throat  and  tongue,  fluahai 
face,  pupils  somewhat  dilated,  picking  at  imaginary  objects  in  the 
air,  incoherent  muttering  on  reviving,  and  occasionally  laughing  oni- 
riglit  to  himself;  when  addressed,  he  would  recover  from  these  hal- 
lucinations for  a  few  minutes,  then  they  would  return.  A  few  hours 
later,  tetanic  spiisms  came  on,  wifli  delirium.  Complete  recoverj  oc- 
curred ill  a  few  days.'* 

Three  or  four  drops  of  a  solution  of  atropin,  containing  %  of ' 

"  London  lancet,  18S0. 
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un  to  1  ouuoe  of  wster  acidulated  with  acetic  acid,  were  put  into 
eye  of  a  man  with  double  cataract.   In  half  an  hour  he  had  ver- 
'tigo,  and  shortly  after,  all  the  symptoms  of  poisoning  with  belladon- 
na, flushed  face,  dilated  pupils,  and  incessant  hallucinations.     His 
bladder  became  distended,  and  he  was  unable  to  empty  it.     Violent 
delirium  c*>ntinued  during  the  night.     He  recovered  in  four  days, 
Umbo   unpleasant  symptoms   having   gradually   disappeared.^*     Dr. 
lune  has  reported  a  case,  in  whicli  a  few  drops  of  a  solution  of  2 
lins  of  atropin  to  1  dram  were  applied  three  times  in  one  morning 
the  eye.     In  the  afteruoon  the  patient  was  attacked  with  delirium, 
id  had  an  uncertain  gait,  sleeplessness,  and  difficulty  of  swallow- 
ing.    On  the  next  day  but  one  he  had  another  attack  of  delirium, 
which  aomewhat  resembled  delirium  tremens,  as  he  saw  imaginary 
persons  in  the  room." 

A  similar  case  is  reported  by  Purley,"  following  the  installation 
if  2/15  of  a  grain  of  homatropin  (an  artificial  alkaloid  whose  phys- 
iological effects  are  less  prolonged),  instilled  into  the  eyes  of  a 
I  child  of  seven  years,  at  four  different  times  during  one  hour;  com- 
jplelc  recovery  occurred  after  some  days, 
[>  Symptoms  of  atropin  poisoning  may  also  occur  if  a  belladonna 
plaster  is  applied  to  the  broken  surface  of  the  skin,  or  where  it  ia 
irritated,  inflamed,  or  blistered.  Caution  should  be  observed  in  the 
application  of  a  belladonna  plaster  to  a  portion  of  the  skin  where 

IBome  cutaneous  vesicant  has  disturbed  the  normal  condition  of  the 
skin,  even  if  it  is  only  of  an  inflammatory  character. 
About  one  aixth  of  a  grain  of  atropin  ia  capable  of  producing  un- 
pleasant symptoms.     A  young  man  poisoned  himself  with  2  grains  of 
this  alkaloid.     No  trace  of  the  poison  could  be  detected  in  the  stem- 
leh  or  intestines.     Dr.  Andrew,  of  the  Royal  Infirmary,  Edinburgh, 
a  patient  who  was  treated  by  atropin,  locally,  to  the  eyo.     She 
lowed,  one  morning,  by  mistake,  between  5  and  6  drams  of  the  so- 
idon,  containing  about  two  t}iirds  of  a  grain  of  atropin.     She  was 
'immediately  sensible  of  her  error,  her  eyesight  failed  her,  os  well 
^aa  her  voice,  the  muscles  of  her  face  were  convulsively  moved,  and 
she  complained  of  a  burning  heat  in  her  throat  and  stomach.     She 
jvas  very  restless,  and  unable  to  stand.     Although  emetics  and  pur- 
Igativea  were  given  to  her,  the  next  day  she  was  violently  agitated,  imd 
presented  the  symptoms  of  a  person  with  delirium  tremens.     She 


'Am.  Jour,  of  Med.  8ei.    (from  Got. 
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recovered,  but  had  double  vision,  spectral  illuflions,  and  nrunu  db- 
turbances  of  the  nervous  system  for  a  week  or  twa" 

Morphin  and  atropin,  each  given  in  fatal  doses,  do  not  antagoniu 
each  other  so  far  as  the  fatal  results  are  concerned ;  but  a  fatal  ism 
of  morphin  may  influence  the  above-described  Bymptonu,  in  wm 
cases  the  symptoms  of  morphinism  predominating,  while  in  othen 
atropinism  may  be  most  prominent;  for  instance,  the  pupil  mijbc 
contracted  by  the  opium,  ^r  may  be  dilated  by  the  atropin,  yet  it 
must  not  be  forgotten  that,  just  prior  to  death  from  morphin  ilone, 
the  pupil  is  often  dilated,  and  not  contracted ;  so,  too,  the  effect  of  io- 
creasing  the  frequency  of  breathing,  from  the  predominance  of 
atropin  poisoning,  may  obscure  the  diminution  of  these  movemenUi 
which  is  peculiar  to  morphin  poisoning.  The  elimination  of  it- 
ropin  is  by  means  of  the  urine ;  a  few  drops  of  the  latter  may  be  q») 
as  a  test  by  introducing  them  into  the  eye  of  an  animal,  when  the 
pupil  will  be  dilated,  if  atropin  be  present  A  very  cbaracteriBtic 
symptom  of  poisoning  by  atropin  has  been  mentioned,  viz.,  panlj- 
ais  of  accommodation  of  the  eye,  by  which  is  meant  the  inability  to 
change  the  focus  of  Ha  lens,  so  that  the  eye  cannot  aooommodate  it«U 
to  near  or  remote  objects.  This  paralysis  of  accommodation  lists 
as  long  as  the  pupil  remains  dilated,  and  may  be  produced  by  lool 
application  of  weak  solutions  of  atropin,  and  this  local  paralysis  wilt 
also  occur  if  general  absorption  of  a  sufficiently  large  dose  has  tiken 
place, 

672.  Symptoms  of  poiioniog  arising  from  lue  of  belladouLL — Tbe 
root,  leaves,  and  fruit  of  this  plant  are  all  poisonous.  The  hemes 
are  black,  and  have  often  been  eaten  by  children,  in  ignorance  of 
their  poisonous  properties.  Dr.  Taylor  states  that  they  were,  on 
one  occasion,  openly  sold  in  the  streets  of  London  as  an  edible  fruit 
Two  persons,  who  had  eaten  of  them,  died;  and  the  man  who  sold 
them  was  tried  and  convicted  of  manslaughter.  A  case,  graphlcilly 
described  by  this  author,  will  suffice  as  an  illustration  of  the  symp- 
toms produced:  "A  boy,  aged  fourteen,  ate,  soon  after  breakfast, 
about  thirty  of  the  berries,  which  he  had  bought  in  the  street  lo 
about  three  hours  it  appeared  to  him  ae  if  his  face  was  swollen,  his 
throat  became  hot  and  dry,  vision  impaired,  objects  appeared  dou- 
ble, and  tliey  seemed  to  revolve  and  run  backwards.  His  hands  ind 
face  w(?re  flushed,  and  his  eyelids  tumid;  there  were  occasioail 
flashes  of  light  before  his  eyes.  He  tried  to  eat,  but  oould  not  btiI- 
low,  on  account  of  the  state  of  his  throat     In  endeavoring  to  nU 
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borne,  he  stumbled  and  staggered ;  and  he  felt  giddy  whenever  he  at- 
tempted to  raise  hia  head.  His  parents  thougbt  him  intoxicated;  he 
was  incoherent,  frequently  counted  his  money,  and  did   not  know 

tOa  silver  from  the  copper  coin.     His  eyea  had  a  fixed,  brilliant, 
■nd  dazzling  gaze;  he  could  neittier  hear  nur  apeak  plainly,  and 
there  was  great  thirst;  he  caught  at  imaginary  objeiita  in  the  air, 
hand  seemed  to  have  lost  all  knowledge  of  distance ;  his  fingera  were 
■in  coniitant  motion;  there  was  headache,  but  neither  vomiting  nor 
purging.     He  attempted  to  get  out  of  bed,  with  a  reeling,  drunken 
motioQ;  his  speech  wa&  thick  and  indistinct     The  pupils  were  so 
[^Btrongly  dilated  that  there  was  merely  a  ring  of  iris,  and  the  eyes 
ere  insensible  to  light;  the  eyelids  did  not  close  when  the  hand 
ms  passed  suddenly  before  them;  he  had  evidently  lost  the  power 
>f  vision,  although  he  stared  fixedly  at  objects,  as  if  he  saw  them. 
nerves  of  common  sensation  were  unaffected.     When  placed  on 
lis  legs  he  could  not  stand.     The  pulse  was  90,  feeble,  and  cora- 
Bressible;  his  mouth  was  in  constant  motion,  as  if  he  were  eating 
amething.     His  bladder  was  full  of  urine,  on  admission.     He  con- 
lued  in  this  state  for  two  days,  being  occasionally  conscious.  When, 
by  a  free  evacuation  of  the  bowels,  some  small  seeds  were  passed 
9se  were  examined,  and  identified  as  the  seeds  of  belladonna.     The 
oy  gradually  recovered,  and  left  the  hospital  on  the  sixth  day  after 
lis  admission."**     Total  blindness  is  not  an  unusual  effect  of  this 
}ison.     It  was  observed  in  a  child,  seven  years  of  age,  found  wan- 
dering in  the  streets  of  Ijondon.'*    Sometimes  the  cerebral  symptoms 
much   more   aggravated   than   in   the   above   case,   there   being, 
fre<iuenlly,  delirium  or  stupor,  which,  as  well  as  the  other  symptoms, 
slow  in  passing  off.     In  a  case  related  in  the  Lancet,  a  lady  was 
fiven,  by  mi.-'take,  a  dram  of  the  extract  in  aoap  liniment;  she  fell 
ito  a  comatose  condition  in  half  an  hour;  the  pupils  were  widely 
ilated,  the  hands  and  feet  cold,  and  the  pulse  scarcely  perceptible, 
ler  jaws  were  rigid,  and  there  was  no  vomiting;  the  stomach  pump 
used,  and  she  recovered  gradually   in   a   few  days.      Another 
stance  in  which  it  caused  serious  symptoms,   from  having  been 
put  into  soup  instead  of  caramel,  is  mentioned  in  the  Annates  d' 
F'Hygi^ne.     The  toxical  effects  of  l>elladonna  are  produced,  when  ap- 
plied locally,  or  introduced  into  the  rectum.     A  lady,  suflFering  from 
hvpogastric  pain,  applied  to  the  abdomen  a  liniment  composed  of 
EkiDphorated  oil  and  extract  of  belladonna.     Forty-eight  hours  aft- 
commencing  its  use  she  was  seized  with  delirium.     The  pupils  be- 
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came  dilated,  and  there  were  iiregnlar  moTements,  lipothymy,  rei 
nesa  of  the  face,  and  a  £xed  stare.  The  menses  flowed  abimdantl;, 
anticipating  their  proper  epoch  by  ten  or  twelve  days."  A  fatal 
case  of  the  employment  of  an  enema  of  the  decoction  of  the  root  is 
recorded.*'  The  extract  varies  very  much  in  atrength,  and  is  Bome- 
tiroes  quite  inert," 

The  disturbance  of  vision,  described  in  the  above  paragra[^,  i» 
a  symptom  peculiar  to  a  class  of  poisons  and  drugs  called  mydriatics, 
KHch  as  hyoscyamus,  datura,  and  duboisia.  This,  and  all  other  symp- 
toms peculiar  to  belladonna,  are  attributable  to  its  active  principle 
called  "atropin ;"  and  the  intensity  of  the  symptoms  caused  by  the 
preparations  of  the  plant,  as  well  as  the  plant  itself,  will  depend  up- 
on the  proportion  of  this  alkaloid  present  in  them. 

673.  Symptoms  of  poiaoning  arising  from  dm  of  Datura  ftnuutmn. 
— Datura  stramonium  (Jamestown  weed)  should  be  classed  Tith 
Atropa  belladonna,  as  the  alkaloid  which  exists  in  this  plaat,  ind 
formerly  called  "datura,"  has  been  proved  to  be  identical  with  itnr 
pin,  both  chemically  and  physiolc^cally. 

Poisoning  by  this  plant  is  usually  accidental,  and  frequently  do* 
to  the  ingestion  of  the  seeds  by  children.  It  is  a  very  comnKHi 
plant  in  this  country,  being  often  cultivated  in  the  garden,  and  ii  a 
household  remedy  for  asthma. 

All  parts  of  the  plant  are  poisonous ;  but  the  seeds  and  the  leavo 
are  most  frequently  employed.  In  some  countries  it  has  been,  isi 
is  still,  used  for  the  purpose  of  producing  intoxication  with  nnecB- 
sciousness,  in  order  to  facilitate  the  perpetration  of  criminal  de- 
signs. It  has  thus  been  given,  infused  in  wine  or  mixed  with  food. 
Poisoning  by  other  species  of  datura  is  very  conunon  in  India.  Dor 
iiig  the  year  1848,  there  were  treated  for  it,  at  the  Native  Ho6pit»i 
in  Bombay,  forty-nine  males  and  two  females.  The  powdered  eeedi 
are  there  employed,  concealed  in  rice  or  other  grain.  In  many  earn 
three  stages  of  symptoms  are  observed, — delirium,  sopor,  and  coma; 
ill  others,  only  delirium  is  observed.  The  primary  delirium  maybe 
vociferous  or  merely  garrulous,  the  patient  usually  manifesting  ei' 
oessive  timidity.  In  both  this  and  the  soporific  stage,  he  is  cw- 
stantly  engaged  in  picking  at  real  or  imaginary  objects,  and  smw- 
times  in  performing  such  antics  as  to  render  laughter  unavoidibfc 
even  on  the  part  of  friends.     Ur.  .T.  G.  Johnson  reports  the  case  of 
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^Bxiy  in  whom  the  moveinents  were  like  those  observed  in  chorea.*' 

Several  of  the  movements  seem  to  depend  upon  perverted  vision,  by 

■whioh  the  power  of  judging  of  the  distance  of  objects  is  destroyed, 

from  paralysis  of  tlie  miisclea  of  accommodation  in  the  eye.     Huse- 

mann  observed  a  case  of  poisoning  by  this  plant,  in  which  all  black 

objects  appeared  green  to  the  patient.**     In  other  cases  there  is  com- 

plote  blindness.     The  pulse  and  temperature,  although  nsunlly  nat- 

nml,  undergo,  in  some  cases,  extremes  of  exaltation  and  depression. 

On  recovery,  the  person  usually  reeollect.i  nothing  since  the  meal  at 

which  he  was  poisoned,  so  rapid  are  its  effects.^"     Dr.  Duffin,  of 

London,  reported  the  case  of  his  own  child,  two  years  old,  who  died 

|fa  twenty-four  hours  after  swallowing  one  hundred  seeds,  without 

Hhewing  them.     She  became  fretful,  and  like  a  person  intoxicated;  in 

'  the  course  of  an  hour,  efforts  to  vonait  ensued,  together  with  flushed 

fm**',  'lilated  pupils,  incolierent  talking,  and,  afterwards,  wild  spectral 

illtistons  and  furious  delirium ;  in  two  and  a  half  hours  she  lost 

1  her  voice  and  the  power  of  swallowing,  evidently  owing  to  spasms 

of  the  throat     Then  croupy  breathing  and  complete  coma  set  in, 

t'th  violent  spasmodic  agitation  of  the  limbs,  occasional  tetanic  con- 
Isions,  warm  perspiration,  and  a  scarcely  perceptible,  though  not 
iqiient,  pulse.  In  other  cases  the  pulse  was  full  and  slow,  and  the 
general  symptoms  those  of  ordinary  intoxication,  with  this  remark- 
able exception  of  the  slowness  of  the  pulse.  In  a  case  related  by 
Boerhaave,  and  in  others  reported  in  thia  country,  a  scarlet  eruption 
appeared  on  the  face. 

Accounts  of  poisoning,  one  by  the  infusion  of  the  leaves,  and  the 
other  from  eating  the  seeds  (which  have  not  a  disagreeable  taste), 
may  be  found,'*  in  which  great  stress  is  laid  upon  the  eruption, 
"somewhat  like  that  of  urticaria,"  which  appears  as  one  of  the  toxic 
symptoms,  and  varies  in  intensity  with  the  8e\'erity  of  the  symptoms. 
In  females  it  has  produced  nymphomania.  Xurzak  observed  pria- 
pism of  an  hour's  diiration  in  a  case  of  poisoning  with  stramonium 
aeeds.**  Dr.  Bobierre,  professor  of  chemistry  at  Nantes,  drank,  by 
mistAke,  a  small  quantity  of  an  infusion  of  the  leaves  and  seeds.  In 
a  quarter  of  an  hour  he  began  to  feel  heavy,  and  had  an  uncomfort- 
able feeling  of  constriction  in  the  neighltorhood  of  the  larynx.     His 

ipils  were  dilated,  and  the  secretion  of  saliva,  perspiration,  and 
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urine,  was  entirely  suppressed.**  The  external  application  of  Uw 
bruised  leaves  may  give  rise  to  the  symptoms  of  poisoning.  An 
overdose  of  the  ofBcinal  extract  has  produced  fatal  effects. 

674.  Active  principles  of  atramoniam. — The  active  principles  are 
the  same  as  in  the  belladonna.  The  alkaloid,  which  waa  formerlj 
<!alled  daturin,  is  now  known  to  be  identical  with  atropin.  The  ex- 
periments of  Ladenburg*"  have  shown  the  same  two  alkaloids  in  lie 
Datura  stramonium  which  exist  in  the  belladonna,  viz.,  the  heavy  and 
light  atropin,  or,  in  other  words,  atropin  and  hyoacyamin.  The  chem- 
ical tests  and  analysis  are  precisely  the  same  as  for  belladonna. 

676.  Action  and  effect  of  Hyoicyamat  n^^er. — Hyoecyamus  niger 
(henbane)  also  possesses  the  alkaloid  hyoscyamin.  It  is  nearly  sim- 
ilar in  its  action  to  the  alkaloid  contained  in  Atropa  belladonna,  and 
should  be  considered  under  the  same  head  as  the  two  preceding 
plants. 

Dr.  Cabot,  of  Boston,  gave  three  teaspoonfnl  doses  of  the  tincture 
of  hyoscyamus  at  intervals  of  an  hour.  Ten  minntes  after  the  last 
dose  the  face  began  to  swell,  and  became  red  and  polished ;  the  eyes 
were  closed ;  and  the  patient  was  able  to  speak  only  with  the  great- 
est difficulty,  on  account  of  the  swelling  of  the  tongue  and  lips.  The 
red  discoloration  of  the  skin  extended  as  far  as  the  navel,  and  was 
attended  with  intolerable  itching  and  burning.'*  Delirium  and 
hallucinations,  after  14  grains  (0.91  gm.)  in  divided  doses,  were 
met  with  by  Reinbold,  of  Hanover.*'* 

The  only  two  cases  of  death  alleged  to  have  been  caused  by  hy- 
oscyamus were  reported,  the  one  in  1715,  by  Walther,"  and  the 
other  by  Lindem,  who  is  quoted  at  secondhand  by  Orfila.'^  Iliis  re- 
sult may,  therefore,  be  regarded  as  extremely  rare.  A  case  of  poison- 
ing by  the  fruit  of  hyoscyamus  is  recorded  in  the  British  and  Foreign 
Med.-Chir.  Review  (1859),  with  symptoms  almost  identical  with 
those  in  the  case  of  Dr.  Cabot,  related  above. 

All  parts  of  this  plant  are  poisonous.  The  root  is  long,  tapering, 
whitish,  and  fleshy,  and  bears  considerable  resemblance  to  parsley 
and  parsnip  roots,  and  has  been  eaten  by  mistake  for  them.  Dr. 
Houlton  states  that,  in  a  monastery  where  the  roots  had  been  eaten 
for  supper  by  mistake,  the  monks  who  partook  of  them  were  seized 
in  the  night  with  the  most  extraordinary  hallucinations,  so  that  the 
place  became  like  a  lunatic  sylum.     One  monk  rang  the  bell  for  raat- 
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t  twelve  o'clock  at  uight ;  of  thoae  of  the  fraternity  who  attended 
lo  the  Buituuoiia,  some  could  not  read,  some  read  what  was  not  in  the 
book,  and  some  saw  the  letters  running  about  tbe  page  like  so  many 
KDta."  Ortila  relaten  two  casea  in  which  paralysis,  delirium,  and  iii- 
aeoaibtlity,  together  with  tetanic  Bymptoms,  were  caused  in  two  sol- 
diers who  ate  of  the  joung  shoots  of  this  plant."  The  seeds  are  still 
more  actiTe.  Two  joung  chililreo,  having  oatea  some  of  them,  be- 
eame  actively  delirious,  and  even  maniacal,  striking  and  biting  all 
who  came  in  their  way.  Their  faces  were  red,  hot,  and  swolleo,  and 
the  pupils  dilated.  They  were  gradually  restored  by  the  use  of  emol- 
■  ioe,  local  depletion,  and  sinapisms  to  the  extremities.*"  Another  sim- 
tlsr  otse  is  related  in  the  same  journal,  but,  the  seeds  being  unripe, 

f  symptoms  were  still  more  alarming. 
the  action  of  both  hyoscyamiis  and  its  alkaloid  resembles  so  close- 
that  of  belladonna  and  atropin  that  reference  is  made  to  these 
articleB  (§§  671,  672) ;  the  only  marked  difference  between  these  two 
ia  their  action  upon  the  brain ;  in  this  respect,  hyoscyamus  ap- 
ira  to  produce  a  more  decided  impression  than  belladonna,  and  es- 
sially  produces  a  quieting  effect  upon  the  muscular  system ;  in  fact, 
lU  been  used  without  serious  consequences  in  large  doses  ( ^^  grain 
1  or  2  grains,  0.032  gm.  to  0.065  or  0,130  gm.)  in  insane  asylums 
England  to  control  voluntary  movements. 

676.  Preparationi  of  HyOBcyamos  niger. — The  medicinal  prepara- 
[ma  are  the  tincture  and  extracts     Both  of  these  vary  greatly  in 
3ngth.    The  active  principle  of  the  dnij;  is  represented  by  its  alka- 
loid, hyoscyamin,  the  strength  of  which  varies  with  each  lot,  because 
118  not  usually  prepared  in  a  pure  state. 
677.  Propertiei  and  action  of  duboisin. — Duboisin,  an  alkaloid  from 
e  Duboisia  myoporoides,  of  the  order  of  Solanaceie,  is  identical 
th  hyoscyamin.    Dr.  Norria,  of  Philadelphia,  found  that  dilatation 
liic  pupil  occurred  in  half  the  time  required  after  a  dose  of  atro- 
Eight  one-hundrcdtlis  of  a  grain  (0.00.52  gm.),  administered 
iDJection  under  the  skin,  was  followed  by  dryness  of  the  throat, 
indistinctness  of  vision,  whereas,  t^vice  this  dose  quickened  the 
B,  flushed  the  skin,  and  impaired  muscular  movements,  differing 
this  respeft  from  the  action  of  atropin;  it  always  differs  from  at- 
by  causing  placid  iniJifference  and  inertness,  or  even  faintness, 
l^Ut  drowsiness.    It  opposes  the  sweating  effects  caused  by  pilocar- 
In  one  case  mentioned  by  Dr.  Norris,  an  exceedingly  minute 
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portion  of  duboisin  sulpbata  was  applied  to  the  Bnrface  of  the  eye, 
where  it  melted,  and  a  few  moments  later  the  patient  beome  dioj, 
her  face  flushed,  and  she  became  wildl;  delirious,  very  TeeUese,  utd 
picked  at  aurrounding  objects.  According  to  Wecker,  this  alluloid 
produces  less  irritation  of  the  eye's  sorfaoe  than  atropin.  Anotbn 
difference  is  shown  by  the  fact  that  duboisin  acts  more  pnnnptly  is 
paralyzing  the  muscles  of  accommodation  in  the  eye.  The  medioul 
dose  of  duboisin  is  stated  as  1/60  of  a  grain.  (0.0011  K>n-)** 

678.  Lethal  doie. — Kobert*'  quotes  from  the  statistics  of  atn^ 
poisoning  collected  by  Falk  that  recovery  occurred  in  88.4  per  cent 
of  all  cases.  Peterson  and  Haines  call  attention  to  a  case  reported 
by  Ott,*'  where  the  subcutaneous  injection  of  ^  of  a.  grain  (0.OS1 
gm.)  is  one  of  the  few  instances  of  a  fatal  result  in  the  nunj 
cases  of  dangerous  symptoms  following  a  medicinal  dose  of  atnpi. 
In  a  case  reported  by  Massachusetts  Medical  Examiner  Oliver  (cM 
4,  1895),  death  is  reported  as  due  to  the  injection^  by  an  igwmt 
practitioner,  oi  y^of  ti.  grain  (0.008  gm.)  of  atropin  in  the  armtfl 
feeble  patient,  four  weeks  after  childbirth.  Though  the  sjmpltm 
of  poisoning  may  appear  to  be  very  dangerous  at  first,  reoovaiyii 
more  likely  to  occur  than  a  fatal  issue. 

The  dose  of  belladonna  necessarily  fatal  to  human  life  is  not  dd- 
initely  known,  and  will  depend  upon  the  amount  of  atropin  tctnil^ 
present  in  the  preparation  under  suspicion.  According  to  Winekla,* 
the  proportion  of  alkaloid  present  in  the  root  of  bellad<xma  is  ibnl 
.5  per  cent,  and,  in  the  leaves,  it  varies  from  0.41  to  0.49  per  otf; 
according  to  Fliickiger  and  Hanbury,**  the  dried  leaves  yield  0.41 
to  0.48  per  cent  of  atropin,  and  the  young  roots  contain  lai^  J^ 
portions  of  atropin  than  the  old  roots,  the  maximum  proportiaa  ti 
the  former  being  0.60  per  cent,  and  in  the  latter  0.25  to  (XSlfV 
cent;  the  alkaloid  resides  chiefly  in  the  bark.  "Manuf actuim ■ 
atropin  employ  the  root  exclusively." 

679.  Treatment. — The  removing  of  the  contents  of  the  stwnA 
if  the  poison  has  been  swallowed ;  perhaps,  the  introdoction  of  • 
compound  solution  of  iodin,  6  drops  diluted  with  water,  3  ■ ' 
ounces,  and  the  stomach  immediately  washed  out;  or,  taniiie  ■•' 
can  be  used  in  solution  in  a  large  amount  of  water,  and  then  poif* 


*  The   National  DiBpenutoiy,   SUIle's        «**  Phann.  Jour.  1S72,  lom 
And  Maisch,  Phila.  1879.  p.  517.  **  Ptumnakognphia,  LnndoB,  WiF 

"Lehr.    die    Intoiikationen,    p.    606,    411. 

Stuttgart,  1003. 

"MediCfll     News,    Phila.     1896,    Vol. 
LXVil.  p.  628. 
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The  object  of  adjninietering  these  two  eubstancea  in  the  stom- 
would  be  to  precipitate  the  alkaloid  in  aa  insoluble  atate.     Char- 
powder  covUd  also  be  introduced,  which  would  collect  the  alka- 
and  then  could  he  washed  out  of  the  stomach.     Pilocarpin  is  a 
siological  antidote  to  atropiu.     Morphiu  is  an  antidote  only  in  a 
tptotnatic  sense,  and,  therefore,  should  be  used  very  cautioualj  to 
litb/ract  the  effects  of  atropin.     The  dropping  of  phyaosligmin 
the  eye  is  also  reconunended  by  Robert  as  an  antidote.     The  use 
tht!  ice  cap  to  the  head  would  serve  to  counteract  the  mental  cere- 
disturbances, 
[S80.  Pott-mortem  appearances. — The  post-mortem  appearances  pro- 
ad  by  belladonna  and  atropin  are  by  no  means  characteristic, 
generally  there  is  a  marked  redness  of  the  lungs,  of  the  menin- 
membranes  of  the  brain,  and  of  the  retina;  there  has  been  ob- 
red,  also,  in  animals,  hyperemia  at  the  base  of  the  brain,  in  the 
DToid  plexus,  and  in  the  lateral  ventricles.    Congestion  of  the  retina 
especially  noticed  after  slow  or  repeated  poisoning.     In  every 
this  state  of  hyperemia  ia  only  the  first  degroe  of  interstitial 

Imorrhage  which  is  met  with  quite  frequently.  (Tardieu.) 
The  diffuse  redness  of  the  gastric  muwus  membrane  should  be 
tribed  to  tlie  brandy  which  has  been  used  an  a  velilclc  for  tho  poi- 
L  (Ibid.)  Rosenberger**  relates  a  case  in  which  the  brain  mass, 
i  cerebellum,  and  the  spinal  cord  were  the  seat  of  numerous  capil- 
lary apoplexies.  Sobert*'  states  that  these  are  of  little  value;  of 
oourse,  dilatation  of  the  pupils  is  an  important  symptom  of  poisoning 
hy  «  mydriatic  It  should  be  said,  however,  that  in  this  respect 
Hft  post-mortem  symptom  may  not  necessarily  be  due  to  a  medical 
fl^driatic.  Vanghan  and  Novy  refer*'  to  a  case  where  Haines  and 
Vaughan  were  appointed  a  commi.ssiou  to  inquire  into  the  truth  of 
^k  teate  "obtained  by  a  toxicologist  who  had  reported  4  grains  of 
^bopia  in  the  stomach  of  a  man  who  had  been  dead  some  weeks." 
Xlie  chief  test  relied  upon  by  the  chemist  was  that  an  ounce  of  the 

» tract  made  from  the  man's  stomach  dilated  a  cat's  pupil  as  much  as 
eolation  of  4  grains  per  ounce  of  atropin  sulphate.  It  is  needless 
to  comment  on  the  validity  of  such  evidence.  These  authors,  in 
^pe  same  paragraph,  refer  to  certain  putrefactive  products  which 
iMcmble,  in  their  mydriatic  properties,  atropin  and  hyoscyamin. 
suhslauces  are  known   in  physiolt^cal  chemistry  as  homat- 
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CannUtt'l    JahrpRb^rirht.     1845,    p. 


*  KotjKrt.  op.  cit.  pp.  33,  134. 
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ropins,  and  are  found  iB  decompoeing  fish,  coined  heet,  patrid 
game,  and  poisonous  sausage.  The  sjmptoins  of  poisoning  resemble 
very  closely  those  from  belladonna.  If  berries  of  die  deadly  night- 
shade have  been  swallowed,  and  are  found  in  the  stomach,  the  mu- 
cous surface  would  be  stained  a  dark  bloe  color.  In  case  datura  was 
swallowed,  there  would  be  noticed  extravasation  and  inflammation 
of  the  mucous  lining  of  the  gastrointestinal  tract  As  before  re- 
marked, in  the  case  of  atropin  being  the  cause  of  death,  enough  of 
it  would  be  found  unchanged  in  the  urine,  in  the  brain,  and  in  the 
liver  of  the  cadaver,  to  be  used  as  a  test  on  the  eye  of  an  animal,  to 
develop  the  dilatation  of  its  pupil. 

681.  Chemical  examination. — The  evidences  of  poisoning  by  bella- 
donna depend  upon  the  detection  of  portions  of  the  plant,  such  as 
the  seeds  and  leaves,  when  such  have  been  taken,  in  the  vomitus 
and  feces;  and  upon  the  isolation  and  recognition  of  the  active  prin- 
ciple atropin  in  the  vomitus  or  urine  during  life,  or  in  the  tissues 
aud  blood  after  death. 

The  principal  tests  for  atropin  are  the  peculiar  crystalline  precip- 
itates produced  in  solutions  of  its  salts  by  a  solution  of  bromin  in  hy- 
drobromic  acid,  by  picric  acid,  and  by  trichlorid  of  gold.**  One  of 
the  most  delicate  precipitating  agents  for  atropin  is  Mayer'a  reagent, 
which  gives  a  precipitate  in  solutions  containing  only  1  part  of  atro- 
pin in  7,000  parts  of  solution;  and  this  reagent  has  been  recom- 
mended by  Dragendorff  for  the  quantitative  estimation  of  this  alka- 
loid, Bichlorid  of  platinum  gives  no  precipitate  with  solutions  of 
the  salts  of  atropin  as  it  does  with  most  alkaloids;  atropin  is  also 
precipitated  from  its  solutions  by  phospho-molybdic  acid,  corrosive 
sublimate,  tannic  acid,  potassium  bichromate  after  a  while,  and  a 
solution  of  iodin  in  iodid  of  potassium,  if  the  solutions  are  not  too 
dilute. 

To  a  drop  of  an  aqueous  solution  of  a  salt  of  atropin,  add  a  drop 
of  a  hydrobromic  acid  solution  saturated  with  bromin.  Atropin  or 
hyoBcyamin  produces  a  characteristic  crystalline  deposit,  which  can 
be  compared  with  a  test  of  a  solution  of  a  known  atropin  salt 
Hyoscin  produces  a  precipitate,  which  is  generally  quite  different 
from  those  obtained  by  atropin  or  hyoacyarain,'" 

A  drop  or  two  of  a  solution  of  an  atropin  salt  other  than  tha 
chlorid  is  moistened  with  a  drop  of  fuming  nitric  acid,  and  evap- 
orated to  dryness  on  the  water  bath.     The  residue  is  then  moistened 

■See  Wormley,  Micro-ohemistrj  of  "Wormlpy,  Miero-chemiatiT  of  Pol- 
Poiioiia.  sons,  'id  ed.  p.  042. 
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with  a  few  drope  of  freahly  prepared  alcoholic  potash  aoliition.  The 
eubstaiice  then  acquires  a  fine  violet  color,  soon  turning  to  dark  red 
and  disappearing.  This  reaction  ia  senHitivB  to  0.000001  gram  with 
pure  salEa."" 

The  best  tost  is,  however,  the  ph_yaiological  one,  which  depends 
upon  the  readiness  with  which  a  solution  of  atropin,  introduced 
into  the  eye,  dilates  the  pupil ;  in  performing  this  test,  comparative 
experiments  should  always  be  made,  the  animal  being  placed  in  the 
earae  light  and  kept  there,  the  width  of  the  pupils  measured,  and  a 
drop  or  two  of  the  auspectod  fluid  introduced  into  one  eye;  in  a  very 
short  time,  if  atropin  be  present,  the  pupil  of  that  eye  will  become 
dilated,  while  that  of  the  other  eye  will  remain  unchanged.  If  atro- 
pin be  introduced  into  the  eye  of  an  animal,  the  pupil  begioa  to  di- 
late in  one  or  two  minutes;  if  it  be  injected  aubcutaneously,  in  from 
five  to  ten  minutes;  and  if  swallowed,  in  from  twenty  to  thirty 
minutes. 

If  poisoning  haa  resulted  from  the  ingestion  of  [he  berries,  aa 
ia  very  often  the  case  in  children,  the  seeds  can  almost  always  he 
detected  in  the  contents  of  the  stomach  or  inlestinea.  These  may  be 
recognized  by  their  kidney  shape;  the  horseshoe-shaped  embrj'o, 
which  is  situated  in  the  centre  of  the  seed;  their  gray  color;  their 
size,  which  ia  about  2  millimeters  long  by  1^  broad;  and  their 
rough,  uneven  surface. 

The  coloring  matter  of  the  berry  ie  also  important,  and  can  usually 
be  seen  in  the  contents  of  the  stomach  or  vomitua;  and  its  presence 
is  additional  confirmatory  evidence,  when  the  seeds  have  been  de- 
tected. A  substance  having  a  blue  fluorescence  is  also  present  in 
the  belladonna,  and  exists  in  very  large  amount  in  the  berry;  this 
is  soluble  in  acid  fluids,  from  which  it  can  be  removed  by  rendering 
alkaline  with  ammonia  and  shaking  with  amyl  alcohol ;  and  from  the 
amyl  alcMihol  it  can  be  remo^'ed  by  shaking  with  acidulated  water. 

In  order  to  isolate  atropin  from  oi^anic  mixtures,  the  same  proc- 
ess may  be  used  as  has  be«n  recommended  in  the  case  of  opium  and 
morphin  (see  §  773),  the  atropin  being  removed  from  the  ammoniacal 
fluid  by  shaking  it  with  benzol,  care  being  taken  to  keep  the  fluid 
warm,  while  extracting  with  benzol,  on  account  of  the  liability  of 
the  atropin  to  separate  from  cold  benzol  into  crystalline  form. 

Atropin  withstands  decomposition  of  the  animal  tissues  for  a  long 
time,  and  waa  detected  in  a  mixture  of  organic  substances  which  had 
been  decompoaing  for  two  and  a  half  montha.     (Dragendorff.) 

"ritalli.  Brnxellca.  I8SD. 
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One  of  the  most  important  sources  of  the  eUminatioii  of  ibopis 
is  the  urine,  in  which  it  may  be  detected  even  after  it  has  been  com- 
pletelj  absorbed  from  the  stomach,  or  after  introductioii  hypoder 
mically ;  so  that  this  fluid  should  always  be  carefully  ezamiited  in 
all  caaes  of  suspected  atropin  poisoning. 

IIL  CooAiw. 

682.  Ocoorrenoe  and  propertiei. — Cocain  is  the  alkaloid  obtained 
from  the  leaf  of  Erytbroxylon  coca,  a  plant  indigonona  to  Sonth 
America.  It  is  used  widely  in  medicine  and  minor  suigery.  Tbe 
free  alkaloid  cTystallizee  in  prisms  (m.  p.  98°),  diseolres  gii^tt; 
in  cold  water,  easily  soluble  in  alcohol,  ether,  and  bonzoL  Cbkm- 
form,  methyl  alcohol,  and  ligroin  diasolre  it  when  hot;  but  OTSUk 
of  the  alkaloids  separate  easily  on  cooling.  It  is  easily  decompoaed 
into  methyl  alcohol  and  benzoyl-ecgcmin ;  this  decomposition  tikes 
place  in  the  living  body,  and  ecgonin  may  be  found  in  the  nrine. 

Oocain  is  used  in  medicine  in  the  form  of  its  hydrochlorid  ull, 
which  crystallizes  in  prisms  or  scales  (m.  p.  181.5°),  and  is  fraely 
soluble  in  water,  quite  soluble  in  (^oroform,  almost  insoluble  in  il- 
cohol,  ether,  benzol,  and  ligroin. 

683.  Preparationi.— The  leaves  of  the  Erythroxylon  coca  are  used 
to  make  fluid  extract  of  coca  (TJ.  S.  P.),  which  contains  1000  gnna 
of  the  powdered  leaves  (No.  40  mesh)  in  1000  cubic  centimeters  of 
diluted  alcohol,  and  represents  from  1/5  to  1  per  c«it  of  the  alkakud 
cocain.  The  other  preparation  in  ihe  phannacopceia  (U.  S.  P.)  is  tbe 
cocain  hydrochlorate,  from  which  alkaloid  cinnamyl-cocain  and  other 
bases  are  excluded.  As  oocain  possesses  ihe  poieonous  properties  of 
the  plant  itself,  we  shall  confine  onr  description  to  its  poisonous  actioii 
as  representing  that  of  tbe  plant  itself. 

684.  Symptoms  in  general. — The  symptoms  of  cocain  poisoning  in 
man  vary  in  different  persons.  It  may  generally  be  said  that  ^milt 
quantities  of  the  alkaloid  produce  excitement  of  the  mind,  wbidi 
may  be  either  agreeable  or  disagreeable  to  the  subject;  the  mentil 
condition  is  somewhat  anxious  and  confused.  On  the  other  hand,  i 
small  dose  may  produce  a  state  of  malaise  which  somewhst  re- 
sembles the  symptoms  following  small  doses  of  morphin,  but  not  nec- 
essarily, like  the  latter,  inducing  sleep.  Cardiac  pulsations  ire 
quickened,  respiratory  movements  are  also  more  frequent  than  no^ 
mal,  the  pupil  of  the  eye  is  dilated,  and  headache  with  the  peculi»r 
sense  of  dryness  in  the  throat  previously  described  in  atropin  p^'~ 


BBS  COGAIN.  [1  684 

soning  is  experienced.  Like  moiphin,  after  small  doses  the  re- 
sponse to  the  irritation  of  the  akin  is  more  active,  showing  au  es- 
oitation  of  the  reflex  action,  which  may  be  represented  by  muscular 
tremblings  of  a  alight  convulsive  character.  At  a.  later  period,  more 
general  convulsions  of  groups  of  muscles  may  appear,  with  an  ex- 
hilaration of  the  heart's  impulses,  more  rapid  and  ditScult  breathing, 
which  may  end  in  a  convulsion.  On  the  other  hand,  the  convulsive 
effects  of  the  poison  may  be  absent,  and  the  patient  may  pass  intjj  a 
fainlness  and  collapse,  with  cold  and  cyanotic  skin,  accompanied 
by  alow  and  weak  action  of  the  heart.  These  last  symptoms  may  end 
in  a  gradual  collapse  and  cessation  of  life, 

685.  Local  action. — The  local  action  of  cocain  upon  most  parts 
of  the  body  is  that  of  an  anesthetic,  which  is  apparently  due  to  a 
paralysis  of  the  terminal  ends  of  the  sensory  nerves,  excepting  those 
which  convey  a  feeling  of  heat  and  cold.  For  instance,  application 
of  cocain  to  the  tongue  disguises  the  taste  of  hitter  substances,  and 
also  deHtroye,  in  part,  the  sensation  to  sweet  and  acid  fluids,  yet 
salt  is  recognized  as  in  normal  conditions;  application  to  the  local 
mucous  membrane  of  the  nose  destroys  the  sense  of  smell  entirely. 
For  this  reason  the  local  application  of  cocain  to  the  mucous  mem- 
branes in  the  interior  of  the  body  induces  local  insensibility  to  pain 
and  to  touch,  that  is,  if  the  cocain  is  applied  in  sufficient  concentra- 
tion. Applied  to  the  surface  of  the  unbroken  skin,  this  abolition  of 
the  sensibility  is  but  feeble,  because  the  absorption  through  the 
horny  surface  of  the  skin  is  accomplished  very  slowly ;  on  the  broken 
pkin,  where  the  epidermis  is  removed  or  abraded  hy  vesicauta  or  by 
skin  disease,  the  abolition  of  local  sensation  may  be  produced  very 
much  the  same  as  when  applied  to  the  interior  mucous  membrane. 
Subcutaneous  injection  produces  insensibility  wherever  the  solu- 
tion attacks  the  terminals  of  the  sensory  nerves.  When  injected  into 
direct  contact  witJi  a  nerve  trunk,  the  function  of  that  nerve  is  sus- 
pended, and  even  that  of  the  organ  which  that  nerve  innervates; 
when  injected  into  the  spinal  cord  or  its  canal,  general  anesthesia 
is  produced  in  the  portion  of  the  body  innervated  from  the  nerve 
center  which  is  bathed  in  tlie  solution.  The  ingestion  of  a  solution 
of  cocain  by  the  mouth  may  not  necessarily  be  followed  by  a  general 
anesthesia,  probably  because  there  is  not  su^cient  quantity  in  the 
solution  in  contact  at  any  one  time  with  the  terminal  ends  of  the 
nerves  which  convey  sensory  reflex  action. 

Besides  the  loss  of  sensation  following  tlie  local  application  of 
cocain  to  ■  mucous  membrane,  there  is  a  distinct  feeling  of  constrio- 
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tion  of  the  throat  or  passage,  due  to  the  contraction  of  its  capUlarj' 
hlood  vessels,  which  can  be  noticed  in  the  distinct  paleness  of  the 
surface  of  the  mucous  membrane.  The  abolition  of  sensation  fol- 
lowing the  subcutaneous  administration  ia  transitory-,  and  disap- 
pears when  the  poison  has  been  absorbed  into  the  general  system. 

686.  Action  when  applied  to  surface  of  eye, — The  application  of 
solutions  of  cocain  to  ihe  surface  of  the  eye  produces  in  that  orgau, 
also,  abolition  of  sensation  to  pain  and  touch,  and  a  contraction  ot 
the  capillary  vessels  in  the  conjunctiva.  This  is  followed  bj  dilata- 
tion of  tho  pupil  with  partial  loss  of  the  muscular  power  of  accommo- 
dation; this  dilatation  is  much  less  than  that  produced  by  atropin;  the 
reflex  response  to  light  is  also  unaffected,  viz.,  the  pupil  contracting  in 
strong  light  and  dilating  in  the  dark.  The  vessels  of  the  iris  share  in 
the  reduction  of  the  caliber  of  ita  capillary  blood  vessels,  which  gives 
the  appearance  of  an  extended  whiteness  to  the  sclerotic  sxirface,  ap- 
parently pushing  forward  the  globe  of  the  eye,  and  reducing  the  in- 
terior tension  of  the  eye  ball.  These  same  symptoms,  in  a  modiSed 
form,  follow  the  injection  of  cocain  in  the  neighborhood  of  the  eye. 
lu  birds,  cocain  does  not  cause  dilatation  of  the  pupil. 

687.  Symptoms  of  ohronlo  poisoning. — The  use  of  cocain  as  a  sub- 
stitute for  morphin  eating  has  rapidly  become  a  serious  question  in 
therapeutics.  The  substitution  of  cocain  for  morphin  in  cases  of 
chronic  morphinism  does  not  result  in  relieving  the  craving  for  the 
nw  and  effects  of  both  these  alkaloids.  Symptoms  of  cocainism  are: 
Disturbances  of  digestion,  loss  of  appetite,  inci-ease  of  salivary- accre- 
tion, as  primary  effects;  afterwards,  sleeplessness,  muscular  trem- 
blings, hallucinations,  convulsions  of  groups  of  muscles,  generally 
followed  by  insanity  and  delirium;  these  symptoms,  accompanied 
with  disturbed  muscular  action  and  with  loss  of  sensation,  Br« 
the  effects  of  ita  long-continued  use. 

Absolute  discontinuance  of  the  drug  will  cure  these  symptoms,  if 
they  have  not  proceeded  too  far,  and  without  any  physical  depres- 
sion; though  there  is  much  mental  disturbance  and  a  strong  feeling 
of  restlessness,  which  prevents  the  patient  himself  from  enforcing 
abstinence  in  the  use  of  the  drug. 

688.  Its  use  in  the  production  of  surgical  anesthesia. — In  addition  to 
the  transitory  effects  of  its  local  anesthetic  properties  for  surgery 
upon  the  eye,  cocain  has  been  introduced  to  procure  anesthesia  in  the 
more  serious  and  prolonged  surgical  operations,  so  as  ta  almost  rival 
the  anesthesia  of  ether  or  chloroform.  At  first,  Keclus  used  strong 
solutions,  injected  to  prepare  the  way  for  the  knife,  each  step  for- 
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wanl  in  the  operation  being  preceded  by  successive  injections  of  co- 
cain  to  abolish  sensation  in  the  layer  of  tissues  into  which  the  knife 

kwas  to  be  introduced.     This  is  so  serious  a  method,  requiring  dan- 
gerous doses  of  the  drug,  that  it  is  now  rarely  used.     Schleich  intro- 
*"    duccd,  under  the  name  of  "infiltration  anesthesia,"  a  more  satiafac- 
'~     tory  method  of  accomplishing  local  anesthesia  for  surgical  practice. 
Ry  this  method  0.1  per  cent  of  cocain  and  0.8  per  cent  of  sodium 
chlorid  were  introduced  under  the  tissues  by  means  of  a  fine  sub- 
cutaneous syringe  with  very  light  pressure;  the  structure  surround- 
ing the  needle  puncture  became  swollen  and  edematous,  and  could  be 
cut  into  without  pain,  and,  when  tlie  tissue  was  cut,  the  fluid  escaped 
through  the  incisions;  thus  no  general  absorption  occurred,  and  no 
symptoms  of  poisoning  arose.     Other  modificalions  of  the  process  of 
•D  extensive  subcutaneous  injection  of  cocain  near  the  nerve  supply- 
ing the  part  to  be  operated  on  were  suggested  by  ObersL     Absorjuion 
by  the  general  system  could,  in  this  way,  bo  prevented  by  the  Es- 
roarch  ligature  being  applied  above  the  point  of  the  needle  puncture. 
This  method  is  more  suitable  for  operations  upon  the  extremities. 
Bier  and  Tuffier  developed  a  process,  sug^sted  by  Corning,  of 
ew  York,  as  follows:     A  long,  hollow  needle  was  passed  into  the 
spinal  canal  between  the  laminee  of  the  lumbar  vertebne,  thr<ingh 
which,  1  cubic  centimeter  of  a  2  per  cent  solution  of  cocain  hydro- 
Fiehloratc   was   injected,    pains   being   taken    to   withdraw   an    equal 
amount  of  cercbro-spinal  fluid.     The  actual  amount  of  cocain  intro- 
duced was  ys  of  a  grain  (0,02  gm.).     After  a  few  moments,  numb- 
ness followed,  generally  in  the  feet  at  first,  but  sometimes  in  the 
Iow«r  part  of  the  trunk,  spreading  upwards  rapidly,  until  senaibility 
to  pain  was  lost  everywhere  below  the  diaphragm  and  sometimes  in 
the  thorax;  in  some  cases  even  tlie  head  was  found  to  be  in  a  stale  of 
anesthesia.     The  sensations  of  warmth  and  cold  are  less  quickly  af- 
fected, tliat  of  touch  is  conserved  to  some  extent,  and  the  limbs  can  be 
moved  readily;  though  the  motions  are  retarded,  consciousness  re- 
mains.   This  condition  lasts  from  a  half  hour  to  an  hour,  after  ivhich 
sensation  gradually  returns.     Twitchings  of  the  muscles  are  often 
seen  in  the  beginning  of  this  anesthesia;  but  the  muscles  never  relax 
IS  they  do  under  ether  and  chloroform.     Headache,  nausea,  and  vom- 
iting occur,  generally,  during  or  after  the  operation.     Under  this 
practice  the  cercbro-spinal  fluid  contains  a  large  number  of  poly- 
uclcar  leucocytes;  but  this  fluid  resumes  its  normal  condition  only 
after  several  days.     No  fatality  has  yet  been  reported,  thonjih  this 
..in  ancI^thesia  method  has  been  employed  in  over  2,000  casu.s. 
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689.  Lethal  dose. — About  %  grain  (0.04  gm.)  of  cocain  injected] 
subeutaneously  caused  the  death  of  a  woman  aged  eeventy-one  years,  in 
five  hours  (Dixon  Mann);  3^  graius  (0.23  gm.)  injected  into  lie 
breast  of  a  woman,  preparatory  to  an  operation,  produced  deaUi  in 
twenty-fwur  minutes.  The  two  following  and  the  two  preceding  cases 
are  related  by  Dr.  Lulf :  0.032  gm.  of  cocain  injected  into  the  gums 
of  two  aduJts  produced  alarming  symptoms.  20  grains  (1.2  gm.) 
of  cocain  in  a  solution  were  accidentally  swallowed  by  a  man,  who 
died  an  hour  after  the  administration. "'  In  this  last  case  the  post- 
mortem showed  the  left  kidney  entirely  destroyed,  and  the  right  kid- 
ney in  a  tuberculous  condition.  It  should  be  remarked  in  this  con- 
nection that  cocain  is  eliminated  rapidly  by  the  kidneys,  when  in 
their  normal  condition;  thus,  abnormal  renal  conditions  may  have 
increased  the  danger  in  this  case.  Dixon  Mann'^'  mentions  a  case  in 
which  recovery  took  place  after  the  ingestion  of  46  grains  of  cocain. 
It  is  a  !jtriking  fact  that  persons  addicted  to  taking  continued  dosed 
of  morphin  can  take  large  quantities  of  cocain  without  serious  dan- 
gerous symptoms. 

690.  Treatment. — When  the  blood  pressure  is  at  high  tension,  amyl 
nitrite  has  been  recommended  to  reduce  this  condition;  small  quan- 
tities of  chloroform  or  ether  can  be  inhaled  to  counteract  convulsions. 
If  the  poison  has  been  taken  by  the  mouth,  the  stomach  should  im- 
mediately be  evacuated,  mechanically,  by  the  use  of  large  quantities 
of  water  pumped  in  and  out,  or  by  simple  emetics.  To  stimulate 
the  respiratory  movements,  cautious  use  of  ammonia  vapor  has  been 
useful.  The  most  beneficial  treatment  in  cases  of  threatening  as- 
phyxiation would  be  the  inhalations  of  pure  oxygen  and  artificial 
respiration. 

691.  Action,  in  general. — The  action  of  cocain  is  twofold,  namely, 
on  tlie  central,  and  on  the  peripheral,  nervous  system.  A  small  dose 
of  cocain  excites  the  spinal  cord  and  brain ;  in  large  doses,  convul- 
sions and  paralysis  follow.  The  first  abolition  of  sensation  is  in- 
duced by  the  action  on  the  peripheral  nervous  system.  Action  on  the 
central  nervous  system  interferes  with  the  accommodation  of  vision, 
and  brings  on  dilatation  of  the  pupil,  and  it  has  also  occurred  when 
there  is  a  paralysis  of  the  vagus ;  this  explains  the  action  of  the  slow- 
ing of  cardiac  pulsations  and  respiratory  movements.  Another  pe- 
culiar action  of  cocain  is  shown  by  the  disturbance  of  the  co-ordinate 
or  balancing  powers,  resulting  in  an  animal  moving,  generally  around 

"  I.iilT.  op,  rit.  Vol,  1.  p.  314,  and  Lon-        'Ibid,  and  Foreniio  Med.  TosiooL 
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I  eirole ;  the  symptoms  are  similar  to  those  which  have  been  described 

pv  Professor  Bernard,  where  portions  of  the  cerebrum  have  be«n  re- 

noved.     It  is  held  by  some  authorities  that  cocain  produces  action 

irongh  its  power  as  a  protoplasmic  poison.     It  would  aeem  that  the 

$nt£r  of  reflex  action  situated  in  the  medulla  oblongata  is  inhibited, 

tiough  its  general  action  as  a  protoplaaniic  poison  would  explain, 

St,  the  excitement  of  the  brain,  then,  of  the  mednlla  oblongata,  and, 

laally,  of  the  whole  spinal  cord,  followed,  as  usual,  from  exhaustion 

such  cases  by  an  inhibition  of  their  functions.     There  seems  t'l 

diiTerence  in  opinion  among  authorities  as  to  whether  these  centrnl 

rouB  derangements  may  be  effected  within  themselves,  or  by  sec- 

idary  action  through  the  contraction  of  the  blood  vessels,  due  to  the 

tiuiulation  of  the  vasoconstrictor  nerves;  sections  of  the  splanchnic 

ee  seem  to  relieve  the  arterial  tension.     Estimates  of  the  amount 

at  oocain  excreted    by  the  kidneys  of  dogs,  in  whom  this  poison  is 

tbeorbed,  show  that  95  per  cent  of  the  amount  ingested  is  destroyed 

the  tissues;  while,  in  the  rabbit,  all  of  it  seems  to  he  destroyed  in 

le  tissues.     Klan  is,  however,  more  susceptible  to  its  action  than 

lese  lower  animals. 

892.  Poit-mortem  appearances. — The  post-mortem  appearances  are 
aose  usually  presented  in  cases  of  death  from  asphyxiation ;  that  is, 
excess  of  dark  and  fluid  blood  in  the  lungs,  kidneys,  liver,  and 
rain,  with  venous  congestion. 
693.  Tests  and  detection. — Ecgonin  is  the  base  of  atropin  which  is 
found  in  cocain.     There  are  no  distinctive  chemical  teats,  however, 
or  this  alkaloid,  and  reliance  must  be  placed  chiefly  upon  its  physio- 
lo^cal  tests,  and,  to  a  less  extent,  upon  the  formation  of  benaoic  acid 
_«ftcr  saponification. 

H     The  physiological  test  is  the  sense  of  numbness  and  characteristic 

^HsBensihility  to  touch,  upon  the  application  of  cocain  to  the  skin.     In 

^*Btrong  solution,  there  is  blanching  of  the  mucous  membrane;  and,  if 

applied  to  the  pupil  of  the  eye,  dilatation  is  noticed,  but  this  is  not  so 

marked  as  in  atropin. 

Potassium  permanganate  with  the  chlorid  of  cocain  gives  a  violet 
rstalline  precipitate.     The  presence  of  impurities  may,  however, 
iuse  the  reaction  to  fail."* 

A  few  drops  of  ferric  chlorid  added  to  a  solution  of  salt  of  cocain 

jroduce  a  yellow  solution,  which  on  heating,  turns  orange  and  then 

ed."    Yitali's  test  for  atropin  is  applied  to  a  aolution  containing  co- 
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cain,  and  a  peculiar  odor  resembling  that  of  peppermint  is  pna  ofi, 
but  no  red  color  is  produced." 

A  few  drops  of  gold  cblorid  soluticm  added  to  a  solution  of  cooin 
chlorid  form  crystals  which  are  more  or  less  stellate  in  appearance.** 

Cocain  is  best  separated  from  organic  mixtures  by  the  procen  it 
scribed  under  opium.  It  is  to  be  found  in  the  residue  extracted  ij 
ligroin,  or  better,  b;  benzol,  from  the  akaline  fluid. 

IV.  CoNinr. 

694.  Ooonrrenoe  and  propertiei. — Coniin  is  the  principBl  tMoid 
that  has  been  isolated  from  Conium  maculatum,  commonly  known  u 
the  poison  hemlock.  The  other  alkaloids  are  conhydrin,  paeudiMoii- 
hydrin,  methyl  coniin  and  ethyl  piperidin. 

The  active  principle  of  common  hemlock  is  a  most  virulent  poisw 
and  a  local  irritant.  A  single  drop  of  coniin  applied  to  the  eye  of  ■ 
rabbit  killed  it  in  nine  minutes;  and,  when  3  grains  (0.13  gm.)  of  tbc 
muriate  of  coniin  were  injected  into  the  femoral  vein  of  a  young  dog, 
it  died  before  there  was  time  to  note  the  interval.'^ 

Conium  is  the  poison  which  is  generally  known  to  have  been  the 
cause  of  the  death  of  Socrates.  Aa  the  plant  conium  reaembtes  in 
appearance  "fool's  parsley"  (jEthusa  Cynapium),  it  has  sometimet 
been  eaten  through  mistake.  The  entire  plants  can  be  distinguished 
from  each  other  by  the  dark  spots  found  on  the  thicker  portions  of 
the  spotted  hemlock's  stems,  there  being  no  such  spots  on  the  stems 
of  "fool's  parsley ;"  but  these  spots  are  not  found  on  stems  « 
branches  of  hemlock  which  are  smaller  than  the  little  finger.  In  the 
absence  of  the  thicker  portions  of  the  stems,  the  two  plants  can  be 
distinguished  by  the  character  of  the  involucels  around  the  flowers. 
These,  in  the  case  of  conium,  consist  of  very  short  bracts,  which,  H 
first  sight,  are  scarcely  visible ;  whereas,  in  "fool's  parsley,"  the  in- 
volucels  consist  of  long,  slender,  pendent  bracts,  which  hang  down  on 
one  side  of  each  little  group  of  flowers.      (Lu£F.) 

The  spotted  hemlock,  which  is  rather  a  common  plant  growing  la 
waste  places  and  flowering  during  June,  July,  and  August,  is  botli 
fetid  and  poisonous.  Its  active  properties  of  poisoning  reside  b  the 
volatile  liquid  alkaloid  coniin,  united  with  a  crystalline  alkaloid,  wd- 
hydrin.     The    synthetic    compound    of    pure    oouiin    prepared  by 

•.Tour.  Phnrm.  et  Chim.  1890.  "Chri«ti«Hi. 

"  Vetprson  and  Haines.  Text-book,  L. 
M.  and  Tax.  1604. 
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lenburg  differs  from  that  separated  from  the  plant  by  having  no 

don  on  polarized  light ;  but  when  united  with  dextrotartaric  acid, 

portion  may  be  separated  by  evaporation,  which  he  called  "dex- 

-propyl-piperidin;"  this  is  in  every  respect  identified  with  coniin 

ide  from  hemlock. 

685.  StatisticB  of  poisoning. — According  to  Falk,**  out  of  a  total 
17  cases  of  death,  both  from  coniin  and  beiulock,  collected  in  nied- 
literature,  there  was  1  suicide;  1  was  caused  by  local  application 
the  extract  to  a  canrorous  breast;  1  by  the  injection  of  au  infusion 
_hemIock  leaves;  and  2  wore  homicidal;  the  remaining  12  were 
I  in  which  the  root,  leaves,  or  other  portions  of  Oie  plant  had  been 
Pautly  or  accidentally  eaten.  In  the  table  of  the  Massachusetla 
Jical  examiners,  there  are  3  cases  of  suicide  reported  from  taking 
of  hemlock.  Mr.  Blyth's  table  of  mortality  contains  4  cases  of 
Hal  poisoning  by  hemlock,  due  to  accident  or  negligence. 
696.  Symptoms  of  poisoning. — The  poisonous  properties  of  tbia 
int  reside  chiefly  in  the  leaves,  but  exist  also  in  other  parts.  The 
junts  of  its  action  upon  the  human  system  are  somewhat  contra- 
ictory.  Some  authors  attribute  to  it  positive  narcotic  properties, 
la  quotes  the  case  of  a  soldier,  who,  having  eateu  of  some  broth 
which  hemlock  had  been  put,  went  to  sleep  immediately  after  his 
Ipper.  A  couple  of  hours  later,  he  was  found  still  lying  ou  the 
Dund  in  a  profound  sleep,  insensible.  His  pulse  was  extremely 
low,  the  extremities  cold,  the  face  swollen  and  livid,  and  the  rcapira- 
^jon  labored.  He  died  in  three  hours.  Some  cases  are  related  in 
^mich  delirium  and  fatal  convulsions  were  said  to  be  due  to  this 
poison.  Other  authors  state  that  these  symptoms  are  not  pro- 
iced  by  coniin,  which  ia  supposed  to  be  the  active  poisonous 
aciple  of  the  plant,  nor  do  they  agree  with  the  observations  of  oth- 
B, — especially  of  recent  date.  Yet  many  of  the  inconsisten- 
occiirring  in  medical  literature  concerning  the  action  of  hemlock 
eparations  are  explicable  on  tlie  ground  of  the  uncertainty  of  the 
^portion  of  the  active  principle  contained  in  the  medicinal  prepa- 
ttions.  Dr.  Pliny  Earle  tried  the  effect  of  the  extract  of  couiuni 
an  himself.  The  preparation  seems  to  have  been  a  feeble  one;  for, 
although  the  dose  was  steadily  increased  until  it  reached  60  grains 
(8.89  gm.)  three  times  a  day,  and  seven  such  doses  were  taken,  tlie  ef- 
fects were  by  no  means  striking.  No  soporific  effect,  however,  result- 
ed ;  he  experienced  merely  the  sensations  of  fullness  of  the  head  and 
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fers  widely  in  its  physiolo^ca]  action.  Early  writsn  refer  freqnent- 
1;  to  poisonings  occurring  by  the  root  haviiig  been  mi^t^Wp  fu 
parsnips  or  celer;  root,  or  by  the  herb  having  been  used  in  the  Idt- 
chen  in  mistake  for  parsley.  One  of  the  earlieat  of  toxictdogictl  mon- 
ographs is  that  of  Wepfer,  relating  to  the  poisoning  of  ei^t  children 
by  the  root  Similar  accidents  are  of  occaaional  occurrence  at  tbe 
present  time,  although  they  are  rarely  reported  in  medica]  literature. 
In  the  United  States,  similar  accidental  poisoDings  by  the  closely  le- 
lated  Cicuta  maculata,  which  is  widely  known  as  water  hemlock, 
spotted  cowbane,  beaver  poison,  or  musquash  root,  are  not  of  onmoil 
occurrence. 

"The  symptoms  of  poisoning  by  Cicuta  resemble  those  cmsei  bj 
(Enanthe  crocata  more  closely  than  they  do  those  of  Coninm  poiwn- 
ing;  the  onset  is  sometimes  rapid,  sometimes  delayed.  These  ire 
nausea,  Tomiting,  coUcky  pains,  staggering,  palpitation,  and  Ion  of 
consciousness  with,  at  first,  ptosis,  dropping  of  the  lower  jaw,  ud 
pale  face  and  lips.  Soon  there  are  twitcbings  of  the  facial  mnsfles; 
the  patient  becomes  uneasy,  the  respiration  more  accelerated;  tbe 
paleness  gives  place  to  cyanosis,  and  the  patient  ia  attacked  with  ik 
most  violent  con^'ulsions,  at  first  tonic  in  character,  becoming  clonic, 
of  long  duration  (one  to  five  minutes),  during  which  there  is  latAtA 
opistholi,'iio3  of  the  head,  neck,  and  trunk,  and  the  1^  are  Arm 
up;  tliere  is  gnashing  of  the  teeth,  and  the  lips  are  covered  with  i 
reddish  frothy  fluid.  During  the  spasms  the  feces  are  passed  invol- 
untarily, and  the  urine  is  expelled  in  a  strong  stream ;  and  it  it' 
height,  the  respiration,  and,  apparently,  the  heart's  action,  also,  in 
completely  arrested.  During  the  intervals,  which  are  of  about  ten 
minutes'  duration,  the  face  is  pale;  the  saliva  flows  from  the  comers 
of  the  mOLith :  the  extremities  are  cold,  thou^  the  rectal  temperatnie 
is  normal;  the  respiration  is  accelerated  and  stertorous;  the  heart's 
action  is  irrctnilar,  with  pause  after  every  second,  third,  or  fonrtt 
beat ;  the  radial  puW  is  iinpercf  ptible ;  the  pupils  are  widely  dilit- 
ed;  the  corneal  redex  is  absent:  and  the  patient  is  entirely  uneon- 
seious.  In  fatal  cases  death  occurs  during  a  spasm,  from  asphyxii, 
or  the  severity  of  the  s[>asms  abates,  and  the  patient  remains  nnwa- 
scion^,  and  expires  in  coma.  In  nonfatal  cases  recovery  is  rapid 
after  ct>>.*ation  of  the  spasms." 

711,  Treatment. — Empty  the  stomach  of  its  contents  immediitelj- 

712.  Post-mortem  appearances. — The  stomach  shows  signs  of  injec- 
tion of  the  mucosa,  which  may  extend  into  the  smaller  intestine*; 

*  ngs  show  tHvliynuvses ;  and  injection  of  blood  vessels  ia  usuiUj 
^ter  death  by  asphyxia. 
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fpr  from  s  headache  in  the  temples  or  forehead,  and  disagreeable 

ilioDs  of  the  throat  amounting  to  nausea  or  vomiting.     The  mua- 

of  the  eye  are  incapable  of  accoimuoclating  vision  of  remote  or 

Bar  objet-ts.     The  pupil,  may,  uovertbeloss,  be  natural  in  appear- 

ictt  in  Bpite  of  this  disturbance  of  vision  (Husemann),  but  sooner  or 

ller  it  may  become  expanded  or  dilated.     The  pulse  rate  is  slow  at 

but  afterwards  becomes  rapid.     Five  fatal  cases  of  poisoning 

by  liemlock  are  recorded  in  modern  literature.*' 

In  short,  these  symptoms  are  comprised  under  the  head  of  nausea 

witti    abdominal    pains,    vomiting,    diarrhea,    headache,    imperfect 

lion,  and  dilatation  of  the  pupila.     There  is  a  peculiar  sense  of 

pight  in  the  legs,  wilh  increasing  muscular  weakness,  followed  by 

irnlysia  spreading  upwards  to  the  trunk,  the  arms  being  later  af- 

ed;  then,  difScult  breathing  occurs,  the  respiratory  movements 

ndnally  becoming  slow;  difficulty  of  swallowing,  drowsiness  fol- 

}wed  by  convulsions,  and  coma,  sometimes  with  delirium,  occur,  if 

Ith   be  delayed.     The  convulsions  are  attributed   to  the  general 

ipliyxia  caused  by  the  drug.     The  concentrated  free  alkaloid  coniin 

locally  a  caustic;  the  effects  of  the  poiaon  are  quite  rapid,  fatal 

Hutts  occurring  in  from  one  to  three  hours. 

697.  Lethal   dose. — Generally  speaking,  one  drop  of  pure  coniin 
lay  be  a  iwusonmis  dose,  though  none  such  have  been  reported.     Ac- 
ling  to  Kobert,  8  little  over  2  grains  (0.15  gm.)  of  the  pure  alka- 

>id  is  tlje  lowest  fatal  dose,  though  i/^  to  1  grain  (0.03  to  0.06  gm.) 

ja  a  dangerous  dose.      The  fresh  plant  is  said  to  contain  from  about 

to  .09  per  cent,  and  the  fruit  about  0.7  per  cent  of  coniin.     The 

ncture  of  coniura  is  about  y^  of  the  strength  of  the  fluid  extract  of 

gnium  (U.  S.  P.).     The  medicinal  dose  of  the  former  is  60  minims 

[8.68  C.C.) ;  and  of  the  latter,  15  minims  (0.92  c.c.)  repeated  in  three 

jurs  by  a  dose  of  5  minims  (0.3  c.c). 

698.  Treatment. — After  evacuation  and  washing  of  the  stomach, 
only  treatment  that  has  met  with  any  success  in  animals  is  in 

uinlaining  artificial  respiration,  or  by  a  subcutaneous  injection  of 
gr.  (6  mg.)  of  apomor{>hin.     Tlie  bodily  tempprature  should  be 
kept  warm  by  hot  wraps,  followed  by  the  administration  of  tannin  or 
gallic  acid  or  strong  tea  by  the  stomach ;  this  may  precipitate  the  alka- 

Iloid  which  then  can  be  washed  out.  Stimulants  for  increasing  the 
heart's  pulsation  and  the  respiratory  movements  would  be  advisable. 
'  '  Huannann.  Vie  PflBnienatoffe,  p.  W.  Wnlkpr  reporled  in  detail  in  the 
»«;  Win.  Med.  and  Surp.  Jour.  18^5;  New  York  Timea  for  April  6th  and  Sth, 
The  Sanitiirinn.  June.  I8T5;  Amer,  1870. 
lout-  ni  Med.  S«i.  .Tun.  IMS;  caw  ot  F. 

Vol-  II.  Med.  Jl-«,— 38. 
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lime,  complete  paraljsis  of  Tolontary  motion  and  reflex  ontiliw ; 
the  animal  dies  from  asphyxia,  while  the  heart  oontinneBtDbilil? 
continued  artificial  respiration,  tmder  these  circumstuitet.  Ai  pd- 
nations  of  the  heart  may  contintie  for  a  long  time. 

719.  Testa. — With  concentrated  sulphuric  acid,  curtrin  jiik  i 
pale  riolet  solution,  which  slowly  turns  red. 

With  sulphuric  acid  and  a  minute  crystal  of  potanion  lii^ 
mate,  a  blue  color  is  produced  similar  to  the  reaction  with  tfndvi, 
hut  differ?  from  the  latter  in  that  the  blue  is  more  penuiMt,  nd 
is  not  followed  by  the  changing  to  pink  and  yellow,  but  diupiki 
more  or  less  permanent  red  (Dragendorff).  With  gtrydmin  tfc  k4 
is  more  transitory. 

720.  Intradnctios  by  nbestueoiu  injeotion. — ^The  only  isttfot  t 
may  hare  in  toxicology  is  from  its  possible  introduction  hj  ntot- 
taneoua  injection,  as  its  ingestion  by  the  mouth  is  not  ijkdj  Id  pn- 
•luce,  nor  has  it  ever  produced,  fatal  action.  Should  it  be  ■  (abjed 
for  medico-legal  inrestigation,  it  is  probable  that  its  adminirtrrt** 
has  been  accomplished  by  subcutaneous  injection,  and  it  should  h 
looked  for  at  the  seat  of  injury,  in  the  liver,  and  in  the  kidn^ 

VII.  Gblsxmih. 

721.  Occurrence  and  Propertiei. — Gelsemin  is  a  crystalline  ilkilotd 
•  •btained  from  the  yellow  jasmine.  In  addition  there  have  been  a- 
traeted  from  this  root,  gelseminin,  an  amorphous  alkaloid,  and  P' 
mmic  acid. 

Gelsemin  is  a  white,  amorphous,  alkaline  body.  It  also  occnn  » 
-mall,  colorless  crystals,  which  are  easily  soluble  in  alcohol,  chhm- 
ff>nn,  and  ether.*'  It  forms  crystalline  salts  with  chlorin  and  bi^ 
niin.  This  alkaloid  is  only  very  slightly  toxic,  inducing  the  sune 
-viiiiitdiiii  in  frogs  sls  strychnin,  but  having  no  acticm.  even  in  Uip 
dosos,  upon  mammals. 

Gelstiiiinin  is  a  colorless,  amorphous  base,  which  turns  yellow  on 
(tmtaet  with  acids.  Its  salts  are  amorphous,  and  soluble  in  alcobiii 
and  water.  It  is  a  powerful  poison  which  resembles  coniin  in  mort 
"f  its  effects. 

Gelsemic  acid  was  first  isolated  by  Wormley."  Bobbins"  •"'^ 
Schwartz""  consider,  however,  that  gelsemic  acid  is  identical  with  tne 
.i;liicn:<i<l  t'seulin,  while  Prof.  Wormley,  after  a  careful  reinvtsfip- 

"M.-rck  Rphpht,  ISfll,  ex  Ph.  Jhrber.        -  B*r.  der  Deutsdi.  Chm.  G«*  "^^ 
1H»1.  p.  .-an.  1182. 

"Am.  Jour.  PhaTtii.  1870,  "  In»iag,  Diswrt.  Dorpst,  1881 
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otin  and  the  fixed  alkaloids,  it  will  coagulate  albumin;  it  ia  also  sol- 
uble in  dilute  acids,  forming  salta  with  them;  the  bjdrochlorate  may 
be  obtained  in  the  form  of  crystals,  which  show  a  lieautiful  play  of 
colors  when  examined  by  polarized  light.  The  most  delicate  precipi- 
tating reagents  are  solutions  of  potassio-bismuth  iodid,  of  phospbo- 
molybdic  acid,  and  the  solution  of  iodin  in  iodid  of  potassium,  the 
last  reagent  precipitating  coniin  from  solutions  which  contain  only  1 
part  in  8,000  of  water.     ( Dragendorff. ) 

Dr.  Harley"^  relates  a  ca.w  in  which  it  waa  imposaible  for  him  to 
distinguish,  in  urine  from  patients  who  had  not  taken  conium,  an 
ethereal  extract  treated  with  potaaaa,  from  an  aqueous  solution  of 
conium  which  he  used  for  comparison.  He  mentions  this  fallacy  in 
order  to  show,  "that,  in  examining  the  animal  fluids  or  tissues  for 
coniin,  we  must  bear  in  mind  that  the  addition  of  caustic  potash  to 
them  will  often  develop  an  odor  indistinguishable  from  coniin,  and 
that  nothing  short  of  the  isolation  of  the  principle  itself  should  sat- 
isfy us." 

Coniin  resembles,  in  many  respects,  bases  which  have  bpen  isolated 
from  purefactive  products,  and  great  care  must  be  exercised  in  dif- 
ferentiating this  base  from  various  ptomains  and  leukoniaina. 

A  glass  rod  moistened  with  hydrochloric  acid,  when  placed  near  a 
solution  of  the  alkaloid,  produces  a  white  cloud,  and  the  coniin  is  con- 
verted into  a  crystalline  mass  of  white  needles.     (Erhard.) 

A  drop  of  concentrated  alcoholic  solution  of  phenol  phthalein 
added  to  the  suspected  liquid  gives  a  red  color  if  coniin  is  present, 
but  no  reaction  with  nicotinj  the  difference  is  more  marked  on  add- 
ing chloroform.** 

On  passing  dry  chlorin  gas  over  coniin,  the  latter  acquires  a  pur- 
ple-red to  blue  color.      (Liebig.) 

702.  Isolation. — The  isolation  of  coniin  from  organic  mixtures  is 
accomplished  in  precisely  the  same  manner  as  that  of  nicotin,  and 
the  alkaloid  remaining  after  the  evaporation  of  the  naphtha  can  be 
tested  by  the  almve  tests, 

Coniin  ia  eliminated  very  rapidly  by  the  kidneys,  and  can  be  de- 
tected in  the  urine  during  life,  Dragendorff  has  succeeded  in  de- 
tecting it  in  the  blood  and  in  the  liver  also.  It  withstands  decom- 
position of  the  tissues  for  a  comparatively  long  period,  and  has  been 
detected  in  the  body  of  an  animal  several  months  after  death.    (Otto.) 

The  following  process  has  been  employed  by  Dr.  Harley'*  for  the 

■The   OH    Veei'tsblp     N.'.irnticB,   Ih*       •  Hput.      Arch.      d.      Pharm.      1863, 
GnlBtoninn  Irvrm.-^  o(  IMS.     MBfmilUn    CrXXXI. 
t  Co.  London,  1800.  "Op.  cit.  p.  18. 
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several  where  serious,  though  not  fatal,  symptmns,  followod  nricnt 
sized  dosea.^'  Its  poisonous  principle  appears  to  reside  in  ta  lib- 
loid  gelsemin,  which,  with  gelsemic  acid,  has  been  chemically  iaolit 
ed  by  Prof.  T.  G.  Wormley,^'  as  above  stated. 

724.  Symptomi  of  poiioning. — Five  to  fifteen  drops  of  the  fluid 
extract  of  gelsemium  will  cause  muscular  weakness  and  langiuv  ia 
most  persons,  though  the  susceptibility  varies  with  the  indiriduiL 
After  lai^r  and  poisonous  doses,  ^  to  1  teaspoonful  of  the  fluid  et 
tract,  there  succeed  to  the  above  symptom  certain  nervous  pheofflneni, 
such  as  dizziness,  disturbed  vision,  and,  sometimes,  frontal  headicbe; 
these  symptoms  may  be  intensified,  amounting  almost  to  mnscolir 
paralysis  and  blindness ;  the  gait  becomes  tottering,  the  eyelids  droop 
or  cannot  be  opened,  the  eyeballs  squint,  and  the  muscular  power  of 
speech  is  lost;  the  cutaneous  sensibility  is  diminished,  respiratory 
movements  and  pulse  become  slower  and  weaker,  a  cold  perspintioii 
breaks  out,  and  the  bodily  temperature  is  lowered.  These  symptoois 
may  be  observed  twenty  minutes  after  the  taking  of  the  drag,  bat  in 
nonfatal  cases  they  usually  disappear  in  a  very  few  hours.  Coirral- 
sions  are  usually  absent  in  man,  though  they  have  been  obserred  in 
experiments  on  the  lower  animals.  Death  usually  occurs  from  pu^ 
alysis  of,  and  absence  of  refiex  action  in,  the  respiratory  nerve  cen- 
ter. In  one  case  reported  by  Dr.  Boutelle^*  toxic  symptoms  appeared 
in  half  an  hour,  and  the  patient  died  in  less  than  three  hours.  In 
the  second,  reported  by  Prof.  Wormley,  that  of  a  pregnant  wonum, 
the  symptoms  did  not  appear  for  two  hours,  and  she  died  in  seroi 
and  a  half  hours. 

728.  Lethal  dose.— Twelve  minima  (0.71  cc.)  of  the  fluid  extrwt 
caused  death  in  a  child  three  years  of  age.  Three  teaspoonfuls  of  tba 
fluid  extract  caused  the  death  of  a  woman.  Fifteen  grains  (.93 
gm. )  of  a  dried  extract,  known  as  "gelsemin  resinoid,"  caused  deatb 
in  an  adult.  A  healthy  woman  took  an  amount  of  concentrated  tinr 
ture,  which  was  equal  to  1.6  grains  (11  nc^.)  of  gelsemin,  and  died 
in  seven  hours. 

726.  Treatment. — The  stomach  should  be  emptied  ud  rtl»d^ 
washed  out  with  warm  water;  the  circulation  of  the  bloo'i  should  1* 
excited  by  internal  and  external  stiiuulants,  such  as  hot  drinks,  fric- 
tion, and  external  heat;  artificial  respiration  should  be  prBctiwI, 
and  the  patient  should  be  urged  to  breatlie.      As   the   symptoms  (rf^ 

"Bostnn  Med.  ntirt  Riirc  'Imir.  Feb.  9.       "  Host  on  M^d.  and  Surjr,  .rom. 
1B71  :  ami  Ibid.^.\]>T.  in.  IHHt).  »,  1871;  and  Ibid.  Apr.  IS,  18(19, 

"Am.  Jaur. 
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also  one  of  the  poisonous  umbelliferoua  plants ;  the  roota  of  this  plant 
have  been  eaten  in  mistake  for  wild  paranip. 

704.  Symptoms  of  Cicnta  virosa  poisoning. — TTie  ajniptoms  of  poi- 
soning ure  somewhat  similar  to  those  of  coniin,  such  as  vomiting, 
muscular  Uvitchings,  feeling  of  numbness,  muscular  weakness,  paral- 
ysis, labored  breathing,  convulsions,  and  unconsuiousness. 

705.  Treatment  of  Cicnta  viroia  poisoain^. — The  treatment  for 
these  cases  of  poisoning  is  similar  to  that  for  the  treatment  of  coniiu 
poisoning. 

706.  Statistics  of  Cicnta  virosa  poisoning. — Mr.  Blyth  quotes  the 
fact  that  Falk  collected  31  cases  of  poisoning  by  this  plant,  of  which 
14  died. 

707.  Lethal  dose. — The  minimum  fatal  dose  is  unknown ;  death 
occurs  within  four  hours,  or  sometimes  later,  after  poisonous  symp- 
toms ]ip|)car. 

708.  Cicnta  macnlata  (covbane),  in  general,  —  Cicuta  maculata 
(cowbane),  or  poison  hemlock,  also  contains  coniin,  according  to  Pet- 
erson and  Haines.  It  grows  wild  in  parts  of  the  United  States,  and 
is  sometimes  cultivated  in  gardens.  The  leaves  have  been  mistaken 
for  parsley.  Coniin  exists  in  the  plant  to  the  amount  of  1  per  cent, 
in  combination  with  organic  acids.  The  plant  has  been  the  cause  of 
the  accidental  poisoning  of  animals  as  well  as  man. 

709.  Statistics  of  Cicuta  macnlata  poisoning. — There  was  a  case  re- 
ported by  Medical  Examiner  Jack  (Nos.  6  and  7,  in  1891)  in  his 
returns  to  the  secretary  of  state,  Masaachusetta,  which  relates  that 
two  sisters,  aged  seventy  and  seventy-two  years  re3[>ectively,  gathered 
Bome  roots  of  poison  hemlock  in  mistake  for  roots  of  sarsaparilla ; 
after  eating  portions  of  these  roots  they  were  very  soon  overcome  by 
persistent  and  violent  vomiting,  collapse,  coma,  and  tetanic  convul- 
aiona,  terminating  in  their  death  within  a  few  hours  of  each  other. 
The  roots  were  recognized  as  belonging  to  the  plant  Cicuta  maculata. 
There  was  no  autopsy. 

710.  Symptoms  of  poisoning  from  these  plants. — As  the  symptoms 
of  poi.'ioning,  and  the  pathological  appearances  following  poisoning, 
from  the  before-named  class  of  hemlock  shrubs,  are  similar  in  char- 
acter, it  may  not  be  amiss  to  make  the  following  extract  from  the 
summary  presented  by  Witthaus  and  Becker  in  their  recent  work  on 
toxicology  (Vol.  IV.  p.  709) :  "The  water  hemlock,  or  cowbane, 
which  grows  abundantly  in  tlie  north  of  Europe  and  less  commonly 
in  the  south  of  England,  has  been  frequently  confounded  with 
Cunium,  which  it  resembles  in  appearancej  but  from  which  it  dif- 
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time,  complete  paralysis  of  voluntary  motion  and  reflex  excitation ; 
the  animal  dies  from  asphyxia,  while  the  heart  continues  to  beat:  bj 
continued  artificial  respiration,  under  these  circumatanoes,  the  pul- 
sations of  the  heart  may  continue  for  a  long  time. 

719.  Teits. — With  concentrated  sulphuric  acid,  cnrarin  yidds  i 
pale  violet  solution,  which  slowly  turns  red. 

With  sulphuric  acid  and  a  minute  crystal  of  potassium  bichn- 
mate,  a  blue  color  is  produced  similar  to  the  reaction  with  stiycbnin, 
but  differs  from  the  latter  in  that  the  blue  is  more  permanent,  ud 
is  not  followed  by  the  changii^  to  pink  and  yellow,  but  dumges  to  i 
more  or  leas  permanent  red  (Drageadorff).  With  strychnin  the  red 
is  more  transitory. 

780.  latrodaotion  by  inbontkneoiu  injection. — ^Tbe  only  interest  it 
may  have  in  toxicology  ia  from  its  possible  introduction  by  sobcu- 
taneous  injection,  as  its  ingestion  by  the  month  is  not  likely  to  pro- 
duce, nor  has  it  ever  produced,  fatal  action.  Should  it  be  a  subject 
for  medico-legal  investigation,  it  is  probable  that  its  administiatioD 
has  been  accomplished  by  subcutaneous  injection,  and  it  should  be 
looked  for  at  the  seat  of  injuiy,  in  the  liver,  and  in  the  kidneys. 

YII.  GsLSBum. 

781.  Ooonrrence  and  Properties. — Glelaeanin  is  a  crystalline  alkaloid 
obtained  from  the  yellow  jasmine.  In  addition  there  have  been  a- 
tracted  from  this  root,  gelseminin,  an  amorphous  alkaloid,  and  ^ 
nemic  acid. 

Getsemin  is  a  white,  amorphous,  alkaline  body.  It  also  occnrs  u 
nmall,  colorless  crystals,  which  are  easily  soluble  in  alcohol,  chloro- 
form, and  ether."  It  forms  crystalline  salts  with  chlorin  and  bro- 
iiiin.  This  alkaloid  is  only  very  slightly  toxic,  inducing  the  sime 
symptoms  in  frogs  as  strychnin,  but  having  no  action,  even  in  la^ 
doses,  upon  mammals. 

Gelseminin  is  a  colorless,  amorphous  base,  which  turns  yellow  on 
•.contact  with  acids.  Its  salts  are  amorphous,  and  soluble  id  alcohoi 
and  water.  It  is  a  powerful  poison  which  resembles  coniin  in  nuMt 
of  its  effects. 

Gelsemic  acid  was  first  isolated  by  Wormley."*  Kohbisa^  a^ 
Schwartz"*  consider,  however,  that  gelsemic  add  is  identical  with  tbe 
i;liifosid  esculin,  while  Prof.  Wormley,  aftOT  a  careful  reinvestiga- 

-M.Trk  Bericht.  ISfll.  ex  Ph.  Jhrber.        "Ber.  der  Deut«4.  Chein.  G<*  ""- 
laei,  p.  .■>3D.  1IB2. 

'Am.  Jour.  Pbarm.  1870.  "Inaug.  Dissert.  Dorpat,  ISSt. 
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tion,  disagrees  with  them,*'"  stating  that  it  differs  from  eseulin  iu  re- 
gard to  itJS  crystallization,  its  solubility  in  water,  ethor,  and  liyilni- 
chloric  acid,  and  its  reactions  with  corrosive  snbliiuate,  sulphate  <if 
copper,  a  solution  of  bronjin  in  hydrobromic  acid,  and  in  its  pliyaiii- 
logical  action. 

Gelsemic  acid  is  soluble  in  2,912  parts  of  water  at  the  ordinary 
temperature,  in  330  parts  of  ether,  and  is  rather  freely  soluble  iu 
chloroform.  It  is  also  aolublo  in  the  alkaline  hydrates,  the  solution 
having  a  yellow  color  by  tranamitt«d  light,  but  appearing  greenish-blue 
by  reflectefl  light.  Nitric  acid  dissolves  it,  giving  a  ycllow-coloivd 
solution,  which  changes  to  deep  red  when  treated  with  ammonia 
water.  Sulphuric  acid  dissolves  it,  forming  a  yellowish  solution, 
which  does  not  change  color  on  warming  to  100°C. ;  from  this  solu- 
tion, ammonia  water,  in  excess,  will  produce  a  precipitate  uf  white 
crystalline  needles  even  with  exceedingly  small  amounts  (1/10000 
gr.).  Corrosive  sublimate  gives  a  copious  yellow  precipitate,  from 
which  large  tufts  of  needles  quickly  separate.  A  solution  of  bromin 
in  hydrobromic  acid  gives  a  green  precipitate,  which  quickly  changes 
to  a  blue,  and  finally  to  a  brown.  Sulphate  of  copper  gives  a  dirty 
brown  precipitate,  which  soon  changes  to  a  dull  red  color,  and  needle- 
shaped  crystals  separate.  Acetate  of  lead  gives  a  yellow  precipitate, 
from  which  star-shaped  groups  of  crystals  separate;  these  cryatals 
are  insoluble  in  ammonia  water,  hut  soluble  in  acetic  acid. 

722.  PreparatioM. — (U.  S.  P.)  Rhizome  and  roots  of  Qelsemium 
sempervirens  are  used  to  make  the  following :  Fluid  extract  of  gel- 
semium;  tincture  of  gelaemium  containing  an  alkaloid  gelaemin  in 
proportion,  estimated  by  Wormley,  of  2  per  cent  Thompson,  of 
Detroit,  discovered  an  allied  alkaloid  which  he  named  "gelseminin." 
Prof.  Wormley  also  separated  a  slightly  acidulous  constituent  which 
he  termed  "gelsemic  acid;"  this  has  later  been  identified  by  Schmidt 
as  beta-methyl  eseulin,  which  is  found  in  other  plants. 

A  "specific  gelseraium,"  which  is  prepared  from  the  green  root  by 
adding  10  gallons  of  alcohol  to  a  barrel  of  cut  roots,  is  used  by  eclectic 
medical  practitioners  and  others. 

723.  Statistics  of  poi»oning.— Prof.  Wormley,  in  1893,  reports  25 
cases  of  gelsemin  poisoning,  collected  by  himself,  of  which  13  proved 
fatal,  the  fatal  period  varying  from  one  to  eight  hours. 

There  are  five  cases  recorded'"  of  fatal  poisoning  by  the  drug,  and 

MaMeii.  Jour.  Pharin.  July,  1882.  22,  1881;  nnd   Am.    Jour,    ol  Meil.  Sci. 

"Mpd.  Rpc.  N.  Y.    1882.    Bn:   Bonton    Apr.  1870. 
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aeveral  where  serious,  though  not  fatal,  symptoms,  followed  Ttriou 
sized  doBea.'^  Its  poisonous  priociple  appears  to  reside  in  an  ilkfr 
loid  gelsemin,  which,  with  gelseinic  acid,  has  been  chemically  isolit- 
ed  by  Prof.  T.  G.  Wonnley,^*  as  above  stated. 

724.  ^rmptoms  of  poitouingr> — Fire  to  fifteen  diops  of  the  twi 
extract  of  gelsemium  will  cause  muscular  weakness  and  langnof  b 
most  persons,  though  the  susceptibility  varies  with  the  individuiL 
After  larger  and  poisonous  doses,  %  to  1  teaspoonful  of  the  fluid  «s- 
tract,  there  succeed  to  the  above  symptom  certain  nervous  phenomcoi, 
such  as  dizziness,  disturbed  vision,  and,  sometimes,  frontal  hetdide; 
these  symptoms  may  be  intensified,  amounting  almoat  to  mnsenlu 
paralysis  and  blindness;  the  gait  becomes  tottering,  the  eyelids  drocf 
or  cannot  be  opened,  the  eyeballs  squint,  and  the  muscular  power  of 
speech  is  lost;  the  cutaneous  sensibility  is  diminished,  respiratoij 
movements  and  pulae  become  slower  and  weaker,  a  oold  perspiratioD 
breaks  out,  and  the  bodily  temperature  is  lowered.  These  symptoms 
may  be  observed  twenty  minutes  after  the  taking  of  the  drug,  bnt  in 
nonfatal  cases  they  usually  disappear  in  a  very  few  hours.  CoiituI- 
sions  are  usually  absent  in  man,  though  they  have  been  observed  in 
experiments  on  tiie  lower  animals.  Death  usually  occurs  from  pu* 
alyais  of,  and  absence  of  reflex  action  in,  the  respiratory  nerve  od- 
ter.  In  one  case  reported  by  Dr.  Eoutelle^*  toxic  symptoms  appesred 
in  half  an  hour,  and  the  patient  died  in  less  than  three  hours.  In 
the  second,  reported  by  Prof,  Wormley,  that  of  a  pr^nant  womin, 
the  symptoms  did  not  appear  for  two  hours,  and  she  died  in  eeren 
and  a  half  hours. 

728.  Lethal  dose.— Twelve  minims  (0.71  cc)  of  the  flnid  extnrt 
caused  death  in  a  child  three  years  of  age.  Three  teaspoonfuls  of  the 
fluid  extract  caused  the  death  of  a  woman.  Fifteen  grains  (.92 
gin.)  of  a  dried  extract,  known  as  "gelsemin  resinoid,"  caused  dealh 
in  an  adult.  A  healthy  woman  took  an  amount  of  concentrated  trnf- 
ture,  which  was  equal  to  1.6  grains  (11  ncg.)  of  gelsemin,  and  dieJ 
in  seven  hours. 

726.  Treatment. — The  stomach  should  be  emptied  and  rapidij* 
washed  ont  with  warm  water;  the  circulation  of  the  blood  should  be 
fxpited  by  internal  and  external  stimulants,  such  as  hot  drinlts,  fric- 
tion, and  external  heat;  artificial  respiration  should  be  practised, 
and  the  patient  should  be  urged  to  breathe.      As   the   aymptoms  of 
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poisoning  are  transitory,  in  keeping  up  the  circulation  and  respira- 
tory movements  by  every  ineans  possible,  the  recovery  may  be  pro- 
moted. 

787.  Action. — Gelsemin  has  a  powerful  influence  in  9U9])ending  the 
movements  of  respiration.  Drs.  Ringer  and  Murrcll/*  in  exj^icri- 
roents  on  cats,  noted  that  in  a  few  mfinents  the  respirations  were 
slowed  down  to  12,  and  even  8  per  minute.  The  lower  half  of  the 
body  suffered  from  loss  of  muaculnr  power,'  while  the  upper  half  was 
.rulsed  during  short  intervals.  In  about  half  an  hour  the  hind 
were  almost  completely  paralyzed,  and  the  respiratory  move- 
ments were  bo  shallow  that  they  could  hardly  be  counted.  In  the  ca?e 
of  a  dog,  after  all  respiration  had  ceased,  tracheotomy  was  performed 
and  artificial  respiration  practised;  the  animal  recovered.  Thfse  ex- 
perimenters concluded  that  gelsemin  acted  on  the  motor  reflex  syslom 
through  Setschenow's  inhibitory  center,  and  destroyed  the  reflex  power 
by  its  direct  action  on  the  motor  nen'O.  Dr.  Burdon-Saiideraon  also  in- 
vestigated the  action  of  gelsemin  on  the  respiration, — especially  in 
reference  to  the  movements  of  the  diaphragm  of  rabbits.  The  animal 
was  first  narcotized  with  chloral,  and  a  small  spatula  passed  in 
through  the  peritoneal  cavity  by  an  opening  along  the  linea  alba,  and 
upwards,  in  front  of  the  liver,  until  ita  convex  surface  rested  against 
the  underside  of  the  centrum  tendineura.  By  attaching  a  lever  to 
tbe  free  end  of  the  spatula  he  could  study  the  movements  of  the  dia- 

■  pbragm,  wbicli  were  graphically  recorded.  The  first  influence  seen 
from  the  action  of  the  drug  augmented  the  depth,  but  not  the  fre- 
quency, of  the  respiratory  movements;  the  nest,  diminished  the 
action  of  the  diaphragm,  both  in  extent  and  in  frequency.  As  in 
other  instances  observed  by  physiologists,  the  overexcitation  of  a  cen- 
tral organ  resulted  in  paresis  of  that  organ.     In  the  case  mentioned 

(by  Sanderson,  the  progressive  diminution  of  movement  was  compli- 
cated with  phenomena  of  asphvxia.  which  resulted  in  making  the 
blood  more  and  more  venous.   Dr.  Sanderson  concluded  thai  the  drug 

!  acted  by  paralyzing  the  automatic  respiratory  center,  the  gradual 
and  progT'issive  action  of  which  was  complicjited  by  the  imperfect 
arterialization  of  the  circulating  blood.     Resides  the  above  eflfccta 

jnoted  in  animals,  and  the  slowing  of  the  respiratory  movements, 
there  is  observed  in  man  a  particular  action  on  the  motor  nen'cs  of 
the  eye,  so  that  objects  cannot  be  fixed,  and  they  apparently  dodge 
their  positions;  the  eyelids  become  paralyzed  ;  they  droop,  and  cannot 
be  raised  by  roluntary  effon;   the  pupils  are  widely  dilated,  and 
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there  ia  a  peculiar  feeling  of  lightneae  about  the  tongue;  it  uoendi, 
gradually,  to  the  roof  of  the  mouth,  and  apeecli  is  slurred.  The  effect 
on  the  lower  half  of  the  body  noted  in  anunals  is  also  shown  in  man, 
the  lega  dropping  down  and  refusing  to  support  the  body.  Though 
the  respiration  becomes  labored,  as  well  as  slowed,  the  pnlae  rises  in 
frequency  from  120  to  130  beats  per  minute,  the  mind  remaiiung 
clear.  The  above  symptoms  appear  in  about  an  hour  and  a  half  aha 
taking  an  overdose  of  the  drug.  If  the  dose  is  not  fatal,  the  e^ptoms 
soon  disappear  without  leaving  any  discomfort  If,  however,  tlia 
case  becomes  fatal,  there  may  be  convulsions,  and  death  may  occur 
very  much  as  described  in  the  experimenta  on  animals.  Large  doses 
are  very  apt  to  produce  a  form  of  tetanic  spasms,  which  are  alvin 
preceded  by  loss  of  voluntary  reflex  power;  the  respiration  cmsm 
before  the  onset  of  convulsions,  while  the  lower  extremities  ue 
moat  affected,  contrary  to  convulsions  produced  by  strychnin;  irrin- 
tion  fails  to  excite  another  paroxysm  tUl  a  lapse  of  some  seconds,  just 
as  if  the  exhausted  nerve  center  required  time  to  renew  its  enei^a; 
finally,  the  convulsions  last  only  a  short  time.^' 

728.  Teats  and  detection. — When  a  small  portion  of  a  residue  eoa- 
taining  gelsemium  alkaloid  is  moistened  with  ooncmtrated  9d1- 
phuric  acid,  and  a  minute  crystal  of  potassium  bichromate  is 
added,  a  red  to  purple  color  is  formed  in  streaks  along  the  patb  of 
the  crystal.'*  "In  a  parallel  experiment  carried  on  with  strydnun, 
the  two  alkaloids  cannot  be  mistaken."'^ 

A  concentrated  solution  of  cane  sugar  added  to  the  residue,  and 
then  sulphuric  acid  added,  develops  a  red  color.  Strychnin  does  sot 
give  this  test'*  With  ferric  chlorid  and  ferric  <yanid,  gelsemin 
gives  an  intense  green  color;  strychnin  does  not  react  (Brousrdel- 
Boutmy). 

The  physiological  gelsemin  alkaloids  cause  marked  symptoms  in 
Yft  ^aiii  (0.008  gm.)  doses  adminiatered  hypodermically  to  a  at 

729.  Isolation. — Gelsemin,  gelseminin,  and  gelsemic  acid  can  be 
isolated  from  organic  mixtures  in  the  same  manner  as  mentioned  in 
speaking  of  opium  (see  infra,  §  773). 

The  isolation  of  the  above  principles  from  organic  mixtures  am 
be  accomplished  in  the  same  manner  as  mentioned  in  speaking  of 
opium.*"  The  gelsemic  acid  can  be  removed  from  the  acid  tqueou) 
fluid  by  shaking  it  either  with  ether  or  chloroform,  which  solvenli, 

"Blvth.  op.  dt.  p.  3iT.  "Witthaus    and    BeAw,   Timeiee- 

"  Wiiryiilpy.    .^m.  Jour.    Phnrin.  1882,    IV.  721. 
342.  "  Wormley.  loc.  ciL 

"  Gerrard,  Ibid.  1883,  268.  "  See  |  773. 
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eraporatii^n,  will  leave  it  in  tlie  form  of  8  cryatalliae  residue. 

g^lsemin  can  be  separated  from  the  alkalioe,  but  not  from  the 

'acid  aqueous,  solution  by  shaking  with  ether  or  chloroform,  which, 

•Iter  separation  from  the  aqueous  fluid  and  evaporation,  will  leave 

it  u  a  residue.     These  residues  can  be  tested  by  the  abave  tests. 

VIIL   NicoTiH. 


780,  Occurrence. — Although  there  are  three  distinct  forms  of  the 
[^icotiana,  the  Havana,  French,  Dutch,  and  Ameritan  tcjbaccos*  are 
aostly  from  the  Nicotiana  Tabacum.     This  plant  contains  a  volatile, 
>isonou8  liquid  alkaloid  called  "nicotin."     This  alkaloid  is  appar- 
ently united  with  citric  and  malic  acids  in  the  planL     According  to 
hemists,  the  amount  of  nicotin  contained  in  commercial  tobaccos 
riofl  from  1.5  per  cent  to  7.96  per  cent     The  Havana  and  Mary- 
id  tobaccos  contain  about  2  per  cent,  the  French  tobacco  varica 
[)m  3.22  per  cent  to  7.96  per  cent,  the  Paraguay  contains  from  1.8 
'per  cent  to  6  per  cent,  and  the  Algerian  contains  probably  a  little 
less  than  9  per  cpnt. 

731.  Accidents,  ajid  poisoning  from  ase  of. — Mr.  Blyth  reports  4 
Fcaaea  of  accidental  fatal  poisoning  and  1  case  of  suicide  from 
[.tobacco. 

Many  accidents  have  ocairred  from  the  swallowing  of  crude  to- 
bacco, and  from  children  playing   with    old    pipes.      Many  of  the^e 
resulted  fatally.     Tobacco  juice  is  not  nicotin,  but  it  probably 
jnlains  a  very  large  amotmt  of  it. 

732.  Symptomi  of  poisoning,  in  general. — The  symptoms  reported 
[by  Dworzak  and  Heinrich  were  those  which  follow  the  first  dose  of 

milligram;  titz.,  an  unpleasant  sensation  in  the  mouth  and  throat, 

salivation,  and  an  uncomfortable  feeling  spreading  from  the  epijias- 

,trium  to  the  extremities  of  the  body.     After  a  dose  of  2  milligrams 

nere  were  headache,  giddiness,  numbness,   amblyopia,  torpor,   tlie 

(snnsation  of  hearing  dulled,  and  rapid  respiratory  movements.   After 

loses  of  3  to  4  miliigrajns  there  appeared  in  forty  minuter  a  feeling 

'  great  faintness,  physical  depression,  and  weakness ;  the  limbs  were 

old  and  the  face  was  pale;  this  was  followwl  by  nausea  and  diarrhea. 

'In  one  subject  one  of  the  two  experimenters  noted  a  shivering  of  the 

extremities,  and  cramps  in  the  muscles  of  the  back,  in  addition  to  difli- 

cull  breathing;   another  subject  suffered   frem  muscular  weakness, 

felt  faint,  had  fits  of  shivering,  and  creeping  sensations  abnut  the 

Arms.     Though  the  severer    symptoms   gradually    abated  in  two  or 
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three  hours,  recovery  was  not  complete  for  two  or  three  days.  It  liu 
been  observed  that,  when  death  occurs,  the  heart  oontinuea  to  ict 
though  respiration  has  ceased.  Nicotin  has  had  mach  iatfireet  at- 
tached to  it  from  having  been  the  poison  used  by  the  Count  d 
BocarmS  in  the  murder  of  his  brother-in-law,  Gustave  Foognin. 
The  nicotin  was  obtained  hj  Professor  Stas  from  the  month  ud 
stomach  of  the  deceased,  and  from  articles  of  clothing  and  fumitBtd 
It  had  been  prepared  by  the  hands  of  the  murderer  lum.self,  who 
had  devoted  several  months  to  the  study  of  the  process  of  ei- 
tructing  it  from  tobacco.  The  symptoms  produced  by  it  in  the  humao 
tivstem  were  tiien  not  well  known.  Besides  the  one  already  referred 
to,  there  is  but  a  single  case  on  record,  and  in  that,  also,  the  symptomi 
were  not  witnessed.  From  the  circumstances  it  was  inferred  that 
the  person  suddenly  became  insensible  and  powerless,  and  died  id 
from  three  to  five  minutes.*^  In  experiments  upon  doga,  Orfila  ob- 
served that  vertigo  was  first  produced,  that  they  then  sank  down,  hid 
tetanic  convulsions  with  opisthotonos,  and  died  in  a  variable  timS)  le- 
cording  to  the  strength  of  the  liquid.  Anhydrous  and  pure  nicotin,  be 
says,  may  kill  a  dog  in  half  a  minute,  but  two  minutes  are  usually  »■ 
quired.  If  somewhat  less  pure  and  more  diluted,  death  will  foUov  ii 
about  ten  minutes;  and,  if  still  further  diluted,  the  animal  may  re- 
cover.   The  doses  given  were  from  1  to  12  drops. 

733.  Symptoms  of  acute  poisoning. — The  symptoms  produced  by  a 
poisonous  dose  of  tobacco  are  nausea,  vomiting,  a  burning  heat  in 
the  tliroat  and  stomach,  colic,  diarrhea,  frequent  urination,  extnine 
giddiness,  great  anxiety  with  a  disposition  to  faintuess,  pallor,  cold- 
ness of  the  extremities,  and  spasmodic  trembling;  the  pulse  is  smsll, 
weak,  tremulous,  and  intermittent;  the  breathing  is  labored  and 
stertorous;  there  is  a  paralytic  relaxation  of  the  voluntary  muaclca, 
A\ith  clonic  spasms  of  the  limbs.  The  pupils  are  but  slightly  affected, 
and  the  cjes  seem  to  be  sensible  to  light  This  state  is  succeeded  by 
a  general  torpor,  or  utter  prostration,  which  is  not  coma,  but  which 
may  tonniiiiitG  in  death.  Tobacco  has  produced  death  by  having 
liccn  criminally  mixed  with  liquor.  The  dose  capable  of  destroying 
life,  wlien  introduced  by  the  mouth,  is  not  known. 

Two  eases  are  related  by  Dr.  Deutsch,  in  which  life  was  in  ex- 
Irciiie  danger  from  tlie  swallowing  of  tobacco.  In  one,  a  wldiff, 
sufff-riTig  with  a  tapeworm,  took,  by  the  advice  of  a  friend,  some  of 
the  e.'itract  of  tobacco,  such  as  ia  deposited  in  smoking  pipes.    1^ 

"Timoa  Hnd  Giii.  June,  1858,  p.  65B; 
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quantity  swallowed  was  estimated  to  be  1  ounce  (31  gm.).  He  was 
at  once  seized  with  tie  moat  horrible  pains  in  the  stomach,  and 
fell  into  a  state  of  extreme  collapse.  The  efforts  to  vomit  were 
ineffectual  until  an  emetic  was  given  to  him.  After  extreme 
suffering  he  alowlj  recovered.  In  the  other  case,  a  young  lady 
accidentally  swallowed  the  lighted  stump  of  a  cigur  which  she  hail 
been  smoking;  she  suffered  greatly  from  tte  ordinary  symptoms  ol 
poisoning  by  tobacco  together  with  pain  in  the  stomach,  until  she  was 
relieved  of  it  by  vomiting,  A  fatal  case  of  a  man  who  swallowed  a 
large  mouthful  oi  crude  tobac^w  is  reported  by  Mr.  Skae.  In  addi- 
tion to  the  usual  symptoms  he  had  convulsions."  A  further  variatiuii 
from  the  ordinary  course  of  symptoms  was  shown  in  the  case  of  two 
females,  about  eight«^u  years  of  age,  both  of  whom  drank  an  equal 
quantity  of  a  decoction  of  tobacco.  The  one  was  affected  in  the 
osoal  manner.  The  other  became  insensible  and  was  attacked  with 
convulsions;  her  arteries  and  veins  were  distended,  the  former 
throbbed  forcibly,  and  the  conjunctiva  was  injected." 

Dr.  Weaks,  of  Vermont,  mentions  the  case  of  a  child,  a  few  days 
old,  to  whom  two  tableepoonfuls  of  water  impregnated  with  the 
smoke  of  tobacco  were  given  for  the  purpose  of  keeping  it  quiet. 
It  died  comatose  in  eight  hours,  notwithstanding  the  most  active 
efforts  for  its  resuscitation." 

Pereira  quotes  from  Dr.  Copland  an  instance  in  which  y^  tiram 
(2  c.c.)  administered  by  enema  proved  fatal,  and  other  cases  in  which 
1  and  2  drams  (4  and  8  cc)  had  the  same  effect.  In  one  of  tlieae  re- 
ferred to  by  Dr.  Christison,  death  occurred  in  thirty-five  minutes. 
Dr.  Travignot  witnessed  a  fatal  result  in  the  case  of  a  robust  man, 
fifty-five  years  of  age,  who  took  an  enema  prepared  from  15  grains 
(1  gm.)  of  tobacco.**  Dr.  Eberle  saw  the  life  of  a  boy  destroyed  in 
leas  tliun  tw^ntv  minutes  by  a  tobacco  enema. **  Tobacco  can  also  be 
absorbed  when  used  as  a  poultire  upon  the  skin.  Several  instances 
are  recorded,  in  which  the  external  application  of  moistened  tobacco 
leaves  produced  alarming  sjTiipIoms  or  death  {vide  ante.  Chap,  I,  § 
8).  Two  deaths  are  said  by  Gmelin  to  have  resulted  from  e.vcc*»ive 
smoking,  in  one  case  seventeen,  in  the  other  eighteen,  pipes  having 
been  smoked  at  a  sitting.  The  smoking  of  tobacco  is  followed  by 
severe  symptoms  in  some  persons  who  have  an  idiosyncrasy  which 
makes  them  more  susceptible  than  others  to  tlie  action  of  tobacco. 
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Bljtli  also  quotes  &&  two  cases  of  QmeJin,  in  whidi  Uie  de&di  of  tvo 
brothers  followed  the  smoking  of  seventeen  and  eighteen  pipefuls, 
respectively,  of  German  tobacco. 

Vohl  and  Eulenberg  made  some  veiy  careful  experiments  on  i» 
character  of  the  smoke  coming  from  strong  tobacco,  whether  buried 
in  pipes  or  in  cigars.*'  After  passing  the  smoke  through  poUasa, 
which  absorbed  all  the  volatile  substances  in  the  smoke,  the  vapor 
was  then  passed  through  diluted  sulphuric  acid,  which  hdd  the  Use 
of  a  substance  called  "pjridin;"  ibis  is  also  an  alkaloid  obtained 
from  the  cuttle  fish  by  Gautier's  process.^  The  acti(xi  of  this 
bases,  as  investigated  by  several  observers,  has  been  discussed  in  tiie 
4th  chapter,  under  the  head  of  "Pyridin."  As  the  peculiar  actum 
of  tobacco  is  represented  in  cases  where  nicotin  has  been  ased,  it 
would  be  better  to  describe  the  characteristicB  of  the  latter  as  repre- 
senting poisoning  from  tobacco.  Poisonous  action  foUom  the  ab- 
sorption of  pure  nicotin,  with  the  same  rapidly  as  pruaaio  acid;  bat, 
of  course,  where  occurring  in  crude  tobacco,  its  absorption  is  moie 
slowly  accomplished,  and,  though  poisonous,  the  rapid  action  it  not 
so  remarkable.  Enemata  of  tobacco  have  caused  death  in  fifteen  and 
eighteen  minutes;  with  the  pure  alkaloid  nicotin  taken  by  tlie 
mouth,  in  five  minutes.  Bworzak  and  Heiorich  both  made  espen- 
ments  upon  themselves  with  pure  nicotin. 

The  subacute  and  chronic  symptoms  of  tobacco  poisoning  haidl; 
belong  to  a  treatise  on  toxicology.  Kobert  gives,  however,  as  srnip- 
toms  of  chronic  poisoning  from  tobacco,  catarrh  of  the  pharynx, 
liirynx,  and  middle  ear,  violent  beating  of  the  heart,  limitation  of  field 
of  vision,  scotoma,  weakness  of  memory,  dizziness,  gastralgia,  and 
sclerosis  of  the  arteries.  It  is  fair  to  say  that  many  people  addictai 
to  rho  use  of  tobacco  do  not  generally  suffer  from  the  symptoms  gi** 
by  Kobert 

734.  Lethal  dose. — This  is  given  by  Kobert  as  1  grain  (0.06  gm.) 
of  nicotin,  and  as  13  grains  (0.8  gm.)  of  snuff  administered  into- 
nally.  The  poisonous  dose  of  tobacco  leaves  -fleema  to  be  %  to  1 
ounce  (15  to  31  gm.)." 

735.  Treatment. — In  the  case  of  nicotin  there  would  hardly  seem  to 
be  time  for  any  remedial  action,  as  the  absorption  of  nicotin  into  tie 
circulation  is  concentrated  and  rapid.  In  the  case  of  tobacco  being 
swallowed,  the  first   indication    would    be   the  washing  out  of  the 
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stomach  with  cold  water,  andj  possibly,  the  admintatration  of  pow- 
dered charcoal  to  collect  the  finely  divided  particles  of  tobacco ;  if  snuff 
is  swallowed,  the  stomach  should  immediately  be  washed  out  again. 
Stimulants,  external  warmth,  artificial  respiration,  or  the  iahalatifm 
of  oxygen  gas;  and  euiphuric  ether,  brandy,  tannin,  or  an  infusion  of 
tea  may  be  adminislered;  possibly,  as  a  heart  stimulant,  it  might  be 
advisable  to  use,  by  subcutaneous  injection,  a  very  minute  dose  of 
strychnin,  or,  by  the  mouth,  tincture  of  nux  vomica  in  doses  of  30 
drops. 

736.  Action. — According  to  Dragemlnrff,  uicotin  is  absorbed  into 
the  blood  and  eliminated  aa  such  unchanged  in  part  by  the  kidneys, 
and  in  part  by  the  saliva.  Recent  observations  by  Scliweinitz  and 
EdsaU*"  would  tend  to  show  that  action  upon  the  ganglionic  cells  of 
the  retina  and  the  optic  nerve  is  produced  by  liberating  a  toxic  aub- 
.stance  in  the  system  by  some  method  of  auto-intoxication,  just  as  in 
the  case  of  anilin,  wood  alcohol,  and  picrotoxin.  These  writers  quote 
the  opinion  of  Horner,  that  neitlicr  alcohol  nor  tobacco,  as  such,  ia  a 
direct  toxic  agent  in  cases  of  central  amblyopia;  and  also  that  of 
Sachs,  who  maintains  that,  even  in  pure  tobacco  poisoning,  some 
complex  chemical  decompositions  occur  in  the  stomach,  and  that 
from  these  there  ia  a  resulting  transformation  of  the  gastric  juices, 
which,  combined  with  nieotin,  form  substances  which  are  more 
poisonous  than  the  simple  tobacco  bases  themselves.  Whether  this 
theory,  as  presented,  is  true  or  not,  it  does  not  aeem  to  appear  that 
this  particular  class  of  protoplasmic  poisons  acta  directly  as  such, 
hut  that  the  action  is  due  to  some  secondary  auto-infection,  which, 
at  present,  is  mysterious;  for,  after  an  intermission  of  the  use  of 
tobacco  when  these  effects  on  the  retina  have  been  observed,  the  dis- 
turbance of  vision  does  not  immediately  clear  up,  but  requires  some 
special  medicinal  trcatjnent  for  its  cure.  It  has  been  noticixl  in  some 
of  these  cases  that,  coincident  with  the  condition  of  amblyopia,  tiie 
biliary  matters  passed  out  with  the  urine,  yet  in  none  of  these  cases 
was  there  any  glycosuria.  The  intimate  action,  therefore,  upon  the 
chemioo-pbysiological  processes  concerned  in  the  metabolism  of  fh"" 
tissues  is,  at  present,  in  an  unknown  coudition.  We  note  from  the 
researches  of  Rosenthal  and  Krocker"'  that  nieotin,  whether  by  tbe 
simple  or  the  complex  process  above  described,  acta  energetically  on 
the  brain,  at  first  by  increasing  its  excitability,  and  afterwards,  ac- 
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cordiog  to  the  mle  in  snd)  effects,  from  exhaustion,  TcsnltiDg  b 
lessening  iti  sctiri^.  The  same  action  is  exerted  upon  the  gpinil 
cord.  The  resulting  oonvnlsions  appear  to  have  a  oentral  origin  b 
the  brain.  Muscular  irritahili^  is  not  destroyed,  and  the  heart  ood- 
tiniies  to  beat — especially  the  auricles — after  cessation  of  respin- 
tion.  Artificial  respiration  does  not  seem  to  influence  the  convul- 
sions. The  section  of  the  vagus  nerve  has  no  influence  in  checking  IIk 
peculiar  respiratory  moTements,  whidh  at  first  are  quickened,  ud 
then  slowed,  and,  lastly,  they  cease.  The  cause  of  death,  appaiend;, 
is  from  asphyxia,  due  to  paralysis  of  the  re^iratory  center.  It 
should  be  particularly  mentioned  that  death  does  not  follow  on  ic- 
count  of  the  failure  of  the  heart's  action,  although  niootin  does 
powerfully  affect  the  heart's  action ;  small  doses  of  nicotin  seem  to 
excite  the  termination  of  the  vagus  nerve  in  the  heart,  and  caoae  ■ 
slowing  of  the  beats.  Lai^  doses,  apparently,  paralyze  both  tlw 
controlling  and  exciting  nerve  centers,  whose  iofluenoe  upon  the  u- 
terial  blood  vessels  produces  a  reduction  of  their  caliber,  and,  ifta- 
wards,  a  dilatation  of  these  capillaries ;  as  a  consequence  of  this,  ^ 
blood  pressure  will  at  first  rise  and  then  falL  Nicotin  has  a  peenUar 
uction  upon  the  involuntary  muscles  of  the  intestines, — especiall;  of 
the  smaller  intestine,  the  caliber  of  which  is  reduced  throughout  its 
whole  length.  This  is  ascribed  to  the  excitability  of  the  ganglionic 
cells  and  nerves  of  the  intestines.  The  uterus,  also,  is  excited  to  i 
strong  contraction  by  nicotin.  The  salivary  and  biliary  secretions 
are  increased. 

737.  Post-mortem  appearaaoei.— Except  for  the  contraction  of  the 
lumen  of  the  intestinal  canal,  there  seem  to  be  no  especial  appear 
ances  to  mark  distinctively  nicotin  or  tobacco  poisoning.  The  detac- 
tion  of  poisoning  from  nicotin  will  depend  npon  the  chemical  investi- 
gation, 

73&.  Fhysiolo^oal  tests.— For  the  physiological  tests,  ^  frog  it 
the  most  susceptible  to  the  action  of  nicotin,  which  is  very  chancter 
istic. 

739.  Isolation. — Nicotin  can  be  isolated  from  o^anic  mixtnres  hj 
the  same  process  recommended  in  the  case  of  opium  (see  §  77S), 
naphtha  removing  it  from  the  alkaline  solution. 

Although  nicotin  is  volatile,  it  does  not  readily  escape  from  tlw 
body  after  death,  and  it  can  be  detected  for  some  time.  Melaens" 
states  that  he  has  been  able  to  detect  it  in  the  body  of  an  anioul 
seven  years  after  death.     In  cases  of  tobacoo  poisoning,  the  aiooba 
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is  most  readily  detected  in  the  contents  of  the  stomach  and  Jntea- 
tinee;  but  it  can  also  be  detected  in  the  solid  viscera,  as  the  liver, 
heart,  lungs,  and  kidneys.  DragendorfF  and  Taylor  have  both  suc- 
ceeded in  isolating  it  from  the  bloud. 

740.  Properties  and  teats. — Nieotin  is  an  oily,  transparent,  color- 
less liquid,  becoming  brown  and  thick  upon  exposure  to  the  air, 
and,  when  pure,  exhaling  a  slight  amell  of  tobacco.  Its  taste  is  acrid 
and  burning.  The  vapors  that  are  given  o£F,  when  it  is  volatilized 
at  200°,  have  so  strong  an  odor  of  tobacco,  and  are  so  irritating, 
that,  according  to  Orfila,  it  is  difficult  to  bear  them.  Nicotin  is  sol- 
able  in  alcohol,  water,  ether,  and  the  oils.  Its  aqueous  solution  has 
a  strong  alkaline  reaction,  and  behaves  in  many  respects  like  am- 
monia water  when  added  to  solutions  of  metallic  salts,  as,  for  in- 
Btance,  when  added  in  exoese  to  a  solution  of  sulphate  of  copper, 
it  produces  an  azure-blue  color.  It  is  soluble  in  any  proportion  in 
water,  and  can  be  partly  precipitated  from  a  concentrated  solution 
by  potassium  hydrate.  It  is  also  quite  soluble  in  dilute  aoids,  form- 
ing salts  with  the  acids.  Nicotin  exposed  to  the  air  and  light  soon  turns 
yellow  and  then  brown,  a  resinous  substance  being  formed.  It  is 
readily  precipitated  from  its  acid  solutions  by  phospho-molybdic 
acid,  and  from  its  neutral  solutions  by  Mayer's  reagent,  '*  trichlorid 
of  gold,  bichlorid  of  platinum,  tannic  acid,  corrosive  sublimate,  and 
a  solution  of  io<lin  in  iodid  of  potassium;  if  an  ethereal  solution  of 
nicotin  be  added  to  an  ethereal  solution  of  iodin,  an  amorphous  brown 
precipitate  is  first  formed,  which,  in  a  few  hours,  becomes  changed 
into  a  crystalline  one,  the  crystals  sometimes  being  %  inch  in  lengtli. 
(Roussin'a  test) 

On  heating  gently  with  a  little  HCl,  a  violet  color  is  developed, 
which  changes  to  orange-red  on  adding  HNO3.  (Palm.) 

Add  a  few  drops  of  30  per  cent  formaldehyd,  free  from  formic 
acid,  to  nonresinified  nicotin,  then  add  a  drop  of  HNO.,,  the  8<j1u- 
tion  acquires  an  intense  pink  color.  If  much  nicotin  is  present,  it 
becomes  a  dark  red  color;  if  nicotin  is  resinified,  the  color  is  blood 
red.  ( Sehindelmeiser. )  The  odor  is  one  of  the  most  characteristic 
of  its  testa. 

If  a  glass  rod  moistened  with  hydrochloric  acid  be  held  over  a 
watch  glass  (X)ntaining  the  alkaloid,  a  white  cloud  is  produced  like 
that  with  coniin ;  but  no  crystals  are  produced  as  with  the  latter. 

Gold  ehlorid  produces  an  amorphous  precipitate  in  neutral  solu- 
tions of  nicotin  salts,  which  is  nearly  insoluble  in  acetic  or  hydro- 
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chloric  acid,  bnt  readily  soluble  in  caustic  alkalies.    A  dondiatn  ■ 
produced  in  a  solution  of  one  part  in  10,000. 

IX.  Stbtohnih  and  bsdoin. 

741.  Ooonrrcnce, — Strychnin  is  Hie  principal  alkaloid  occurring  b 
several  species  of  Strychnos,  the  moat  common  of  \^ich  are  Stfychnn 
Nux  vomica  and  Strychnos  Ignatii.  It  is  found  in  largest  amoonb  in 
the  seeds,  but  also  occurs  in  small  quantities  in  the  bark,  Strydinis 
is  always  accompanied  by  another  alkaloid,  bmcin,  whidt  prodoon 
milder  but  similar  symptoms  to  those  of  strychnin. 

742.  FropertieB  and  teiti  in  ^neral. — Strychnin  oecun  mostl;  in 
the  form  of  prismatic  crystals  belonging  to  the  rhombic  qjstsn, 
when  allowed  to  crystallize  slowly;  but  when  it  s^aiates  quid); 
from  concentrated  solutions,  the  crystals  are  needle-shaped.  It  ii 
soluble  in  about  7,000  parts  of  cold,  and  2,500  parts  of  boilii^  in- 
ter, but  is  readily  soluble  in  alcohol,  amy!  alcohol,  benzol,  niphthi, 
and  chloroform ;  the  last  solvent  dissolves  it  the  most  readily,  tabn; 
up  nearly  20  per  cent  of  its  weight;  it  is  but  eli^tly  solnble  in 
ether ;  it  is  readily  soluble  in  dilute  acida,  forming  salts  whidi  m 
readily  soluble  in  both  water  and  aloohoL  If  strychnin  is  gratlj 
heated,  it  volatilizes  unchanged,  and  can  be  condensed  in  the  fonn  of 
a  sublimate  upon  a  glass  microscope  slide  or  upon  the  inner  snrftee 
of  a  glass  tube;  this  sublimate  assumes  the  characteristic  CTystalline 
form  if  touched  with  a  drop  of  water.  All  solutions  of  strydiniD 
have  an  exceedingly  bitter  taste,  which  can  be  perceived  if  a  sin^ 
drop  of  a  solution  containing  only  1  part  of  the  alkaloid  in  100,000 
parts  of  water  be  introduced  into  the  mouth,  and,  according  to  suine 
authors,  it  can  be  perceived  when  the  solution  contains  only  1  p*it 
in  420,000.  It  is  the  most  bitter  substance  known,  and  it  ia  mj 
difficult  to  disguise  the  bitter  taste ;  so  that  it  can  Mily  be  admini^ 
tered  criminally  by  making  the  victim  believe  that  he  ia  taking  sow 
very  bitter  medicine.  The  writer  is  familiar,  personally,  with  two 
instances  in  which  an  attempt  was  made  to  poison  several  penoBs 
by  introducing  strychnin  into  tea ;  but  it  was  unsucoeasfnl,  sinoe  it 
introduction  of  the  first  tea^Mwnful  into  the  mouth  showed,  by  the 
intense  bitterness,  the  presence  of  some  unusual  snbstuwe,  aixl,  if 
swallowed,  the  amount  taken  was  only  a  small  medicinal  doc 
Strychnin  is  readily  precipitated  from  its  solutions  in  acids  by  ut- 
monia  water,  usually  in  crystalline  form;  this  test  (and  the  same  ii 
true  of  the  other  tests  which  produce  precipitates)  is  best  performe<i 
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placing  a  drop  of  the  solutioii  upon  a  glass  slide,  adding  a  drop  oi 

the  reagent  and  stirring  the  mixture  with  a  glasa  rod;  the  crystals 

formed  can  then  be  ej^amined  with  a  microscope.     Strychnin  treated 

jpth  a  drop  of  concentrated  sulphuric  acid  forms  a  perfectly  coloi^ 

Bbs  solution,  which,  if  stirred  with  a  crystal  of  potassium  bichro- 

aale,  passes  through  a  beautiful  play  of  colors ;  first  a  purple  color 

t formed  immediately;  this  changes  quickly  to  a  violet,  then  to  a 
I,  then  to  a  yellow,  and  finally  the  mixture  becomes  colorless,  un- 
i  too  much  of  the  bichromate  has  been  added.  This  test  gives  about 
Jbe  same  play  of  colors  with  curarin,  but  the  red  is  produced  much 
Bore  quickly,  and  is  much  more  permaueut  than  in  the  case  of 
stjychnin ;  moreover,  in  legal  cases  there  is  no  danger  of  confound- 
thoae  two  substances,  since  they  are  separated  from  their  solu- 
Bns  at  different  stages  of  the  process  for  the  isolation  of  organic 
isons  (see  §  773). 

In  place  of  potassium  bichromate,  other  oxidizing  agents,  such  aa 
eric  osid,  potassium  permanganate,  manganeae  dioxid,  and 
lead  peroxid,  may  be  used.  The  writer  has  sometimes  noticed  that, 
^ben  he  was  testing  for  strychnin  in  a  given  residue,  he  obtained  a 
^knt  blue  color  on  the  addition  of  a  crystal  of  potassium  bichromate, 
^bich  did  not  fade,  but  persisted  for  several  days,  occasionally  be- 
coming deeper.  This  was  more  often  the  case,  if,  in  the  extraction 
of  the  original  material,  oxalic  acid  had  been  u»:ed  instead  of  sul- 

tiario  acid.     When  the  residue  was  heated  with  a  drop  or  two  of 
Iphuric  acid,  again  extracted  if  necessary  on  account  of  the  char- 
riitg,  then  cooled,  and  tlie  bichromate  was  applied,  the  characteris- 
play  of  colors  was  obtained,  if  strychnin  was  present. 
Presoott**  states  that  a  distinctive    test    can    be    obtained    with 
1:0000035  gram  strychnin;  Wormley  gives  the  limit  as  0.000007 
I ;  and  Hinsdale,  with  cerosoceric  oxid,  as  0.0000007  gram, 
^chnin  is  precipitated  by  a  solution  of  potassium  bichromate 
the  form  of  golden-yellow  groups  of  crystals  made  up  of  an 
egation  of  needle-shaped  crystals;  this  precipitate  can  be  ob- 
aed  with    tIb  of  a  milligram  {less  than  j^s  of  a  grain). 

solution  of  iodin  in  iodid  of  potassium  gives  a  brown  amorphous 
cipitate,  which  is  soluble  in  boiling  alcohol,  and  sfi-parateri  from  it 
^poD  cooling  into  the  form  of  prismatic  crystals;  this  test  is  deli- 
for  TsSAii  of  a  milligrara  (leas  than   nini   of  a  grain). 
Picric  acid  with  a  solution  of  strychnin  gives  a  golden-yellow  pre- 
pitato,  which  is  amorphous  at  first,  but  gradually  becomes  crystal- 
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line,  the  cr^etalB  having  an  irr^pilar  bnt  peealiar  abape ;  ibu  tot 
is  delicate  for  jh  at  a  miUigrain  (less  than  y^rr  o'  a  grain). 

Ferrieyanid  of  potassium  with  a  solution  of  atrjehnin  gives  in 
amorphous  precipitate,  which  quickly  becomes  converted  into  gnupe 
of  greenish  crystala  having  a  very  peculiar  form. 

Corrosive  sublimate  also  produces  a  precipitate,  which  is  tmu- 
phous  at  first,  but  which  soon  becomes  converted  into  groups  of  colo^ 
less,   prismatic  crystals. 

Mayer's  reagent  gives  a  precipitate  which  ia  amtophooa  at  fitst, 
and  then  becomes  crystalline. 

Trichlorid  of  gold  and  bichlorid  of  plattntan  also  yield  crytUl- 
line  precipitates  with  a  solution  of  strychnin. 

The  valuable  negative  teats  are  that  neither  Frohde's  reagent  nor 
concentrated  nitric  acid  gives  a  colored  solution  with  pure  Btrycbnin. 

743.  Fropertin  and  tests  of  bmoin. — Brucin  crystallizm  into  &e 
form  of  oblique  rhombic  prisms,  which  are  more  soluble  in  wsler 
and  alcohol  than  strychnin;  it  is  insoluble  in  ether,  bat  soluble  in 
benzol,  chloroform,  naphtha,  amyl  alcohol,  and  the  dilate  acids;  d' 
kaliea  precipitate  brucin  from  its  solutions  in  acida,  asaally  in  tlie 
form  of  an  amorphous  precipitate,  which  gradually  becomes  aystil- 
line;  it  is  quite  soluble,  however,  in  an  excess  of  ammonia  wster. 
Concentrated  nitric  acid,  or  concentrated  sulphuric  acid,  which  eon- 
tains  a  trace  of  nitric  acid,  imparts  to  brncin  a  beautiful  orange- 
red  color,  which  is  changed  by  a  solution  of  stannous  chlorid  to  i 
reddish-violet;  this  test  is  delicate  for  iH  of  a  milligram  (lesa  thin 
rtriF  of  a  grain).  It  is  precipitated  into  an  amorphoua  form,  die 
precipitate  gradually  becoming  cryataUine  by  Mayer's  reagent,  po- 
tassio-cadmic  iodid,  bichlorid  of  platinum,  picric  acid,  and  potassium 
bichromate.  Pure  concentrated  sulphuric  acid  and  Frohde's  reagent 
impart  to  it  a  pale  rose  color.  It  has  a  very  bitter  taste,  but  not 
as  bitter  as  etrychniu,  and  it  is  not  nearly  as  active  physiologicillf 
as  strychnin.  According  to  Sonnenschein,"  it  can  be  converted  ioio 
strychnin  by  the  action  of  oxidizing  agents  such  as  nitric  add;  and, 
vice  versa,  strychnin  can  be  converted  into  brucin  by  the  iction 
of  reducing  agents  such  as  sulphid  of  ammonium. 

744.  Detection  and  isolation  of  these  alkaloids. — The  isolation  of 
these  alkaloids  from  organic  mixtures  can  be  accomplished  by  tlw 
same  process  as  recommended  in  the  case  of  morphin  (see  §  773), 
both  the  strychnin  and  the  brucin  being  separated  from  the  tliilint 
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ition  by  shaking  with  naphtha,  benzol,  or  chloroform.  Benzol 
removes  them  better  than  naphtha,  and,  upon  evaporation,  leaves  the 
brucin  as  an  amorphous  residue  near  the  edge  of  the  watch  gla^) 
and  the  strychnin  near  the  centre  as  a  crystalline  residue.  Chloro- 
form removes  them  better  than  either  naphtha  or  benzol,  and,  upon 
evaporation,  leaves  both  in  the  form  of  a  crystalline  residue.  These 
residues  can  be  tested  by  the  above  tests,  the  precipitating  reagents 
being  applitwi  to  a  eolntioo  of  the  residue  in  water  U>  which  a  little 
Hetic  or  sulphuric  acid  has  been  added. 

If  both  strychnin  and  brucin  are  detected,  the  inference  ia  tliat 
the  form  of  poison  used  was  nux  vomica  or  one  of  the  pharmaceuU- 
HQ  preparations  of  niu  vomica;  while,  if  either  alkaloid  alone  la 
present,  the  source  of  poisoning  must  have  been  that  alkaloid  or 
one  of  its  salts.  Strychnin  withstands  the  decom[)03 ition  of  animal 
^kues  for  a  very  long  period,  and  has  been  detected  in  the  body 
Hore  than  a  year  after  death."* 

H  The  physiological  test  should  never  be  omitted  in  cases  of  atrych- 
^Bt  poisoning  which  are  investigated  legally;  an  exceedingly  small 
■mount  of  strychnin  given  hypodemiicnlly  to  a  frog  will  produce  the 
^tanic  spasms;  care  should  be  taken  not  to  give  too  large  an  amount, 
^bt  immediate  death  be  produced ;  nW  p<irt  of  a  grain  will  usually 
snflire  to  produce  the  effect  in  a  frog  after  a  few  minutes. 

M.  Prevost"'  contrasts  the  effects  of  veratrin  upon  the  muscular 

item  of  frogs,  in  a  way  which  may  serve  to  test  the  presence  of  this 
>isOD  as  distinct  from  that  of  strychnin.'* 

The  diffcrf-nliat  effects  are  as  follows: — 


In  stT7Chnin   poinoning. 
[  1.  Coovulalona  occur  at  the  conimenoe- 
.  nt. 
[t.  The  initial  eonvulMon  is  succeeded 

ft  terJM  of  convulaioDB. 

[t.  Extiemely  alight  peripheral  excita* 
caUHS  a  convulsion. 

4.  The  most  feeble  peripheral  cxcita- 
tiOD   alwaji   originates   general   oonvul- 


ConvuUiona  disappear   on  destrue- 
I  of  the  spina)  oord. 


In  veratrin  poiionin|[. 

1.  Spii-iiiiiulii;  etiiiti  ut^Lioiis  occur  at 
thp  pnriiriii^nccriTcnt. 

2.  The  initial  oonvuliion  U  pro- 
1ui]g<?d.  ni>d  usually  lemiiDiiti's  lit  a 
Buries  of  taint  ftbrillary  twitches. 

■I,  It  in  difficult  to  originate  iipaa- 
nicKlic  contrnctions  bj  excitation  of  the 
periphery, 

4.  Kxcitntion  often  causes  contrnc- 
tions that  are  altogether  limited  to  the 
excited  portions;  (wcflsionnlly,  however, 
the  contTRctions  are  general. 

6.  Spasmodic  cnntractions  may  be 
cnuHcd,  even  after  destruction  of  the 
spinal  cord,  by  irrJtHtion  of  either  the 
nerves  or  the  muscles. 


Uaffoon     ease.       Appimdix.    p 


ehe     Kxpi'-rimentnle 
'Action  de  la  Veratrine. 


■  It  may  be  well   to  state   herp  that 
many  of  the  nlkiiloidH  can  be  rwoijni?ed 
relative   by  their  efTecta  upon    the    smaller  ani- 
inala. 
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6.  ConvulBions   ceue   in   limb* 


8.  In  Uraba  Bep«i«t«d  tna  the  Innk 
ftnd,  eoDBequentlf ,  from  the  ^iiul  nrd, 
spfttmodie  ixHitractiani  may  be  euned 
by  irritation  of  the  nerre  trnnlu  or  oi 
the  muBcles. 

7.  No  apMrnodJe  oontraetions  ocnT  ii 
limb*  Mpanttod  frran  the  dreulatim  tj 
ligature  of  the  blood  tcmcU. 


rftt«d  from  the  trunk  and,  aonsequenuy, 
from  the  spinal  cord.  In  parts  so  Mpa- 
rated,  excitation  of  nerve  trunlca  or  of 
mUBClea  causes  merely  ncnrnal  contrac- 
tiona. 

7.  Convulsions  occur  in  limbe  aepa- 
Tated  from  the  circulation  by  ligature  of 
the  blood  vesBela,  provided  the  nerre 
trunka  are  intact. 

745.  Statiatioa  of  poinninv. — Mr.  Blytfa  ranks  nnx  vomica  ind 
strychnin  as  the  £ftli  on  his  list  of  substances  which  destioj  li^e 
either  by  murder,  suicide,  or  accident  Hia  total  for  tiie  ten  jein 
ending  in  1892  is  given  as  201  cases  of  fatal  poisoning  from  stijch- 
nin  and  nus  vomica ;  of  this  number  8  were  by  miirder,  150  were 
by  suicide,  and  43  by  accident  or  negligence. 

In  the  returns  of  tiie  Massachusetts  medical  examiners  for  Q»  S6 
years  ending  in  1902,  there  are  48  deaths  reported  from  poiaoning 
by  strychnin ;  of  this  number  2  were  by  murder,  27  suicidal,  and  19 
accidental  or  by  negligence.  Compared  with  arsenic,  the  nuinber 
of  deaths  from  strychnin  and  mix  vomica  is  nearly  double,  acoord- 
ing  to  Mr.  BIyth's  mortality  record.  The  table  of  statistics  in  Mas- 
sachusetts shows  that  tbe  number  of  cases  in  which  arsenic  ia  used  u 
a  poison  in  the  three  classes  with  fatal  results  is  nearly  nine  timet 
greater  than  that  of  dux  vomica  and  strychnin. 

The  extremely  bitter  taste  of  strychnin,  even  when  sparingly  sol- 
uble in  water,  is  so  very  intense  that  it  would  be  supposed  that  this 
poison  could  not  generally  be  given  to  persons  with  intent  to  mm- 
der;  but,  out  of  130  cases  of  poisoning  during  the  last  25  yean,  col- 
lected from  medical  literature  by  Schauenstein,  15  were  homicidai 
It  should  be  remembered  that  bitter  ale  will  disguise  the  bitter  taale 
of  strychnin ;  and,  as  the  solution  of  strychnin  has  no  irritating  prop- 
erty, a  sufficient  amount  may  be  swallowed  by  a  patient  in  one  gulp 
111  cause  death ;  this  is  especially  true  when  we  consider  that  the 
bitter  taste  of  strychnin  is  more  of  an  after  taste.  There  are  four 
cases  on  record  in  England  where  Thomas  Neill  (his  real  name  is 
Thomas  Keill  Cream),  accused  of  having  murdered  four  people 
between  1890-93,  was  actually  convicted  of  causing  the  deadi  of 
one,  Matilda  Clover,  on  conclusion  of  his  trial,  October  21,  ISSi 
She  was  murdered  October  20,  1891. 

746.  PreparationB.— (U.  S.  P.)  The  seeds  of  nux  vomica  are  re- 
quired to  make  both  the  fluid  and  solid  extracts  of  mix  vomict- 
"Theae  seeds  are  about  25  milimeters  in  diameter,  orbicular,  gra,''*'' 
or  greenish-gray,  soft,  hairy,  of  a  ailk  luster,  with  a  alight  riilge  «■ 
tending  from  the  oenter  of  one  side  to  the  edge ;  internally  hornj- 
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lewhat  translucent,  very  tough,  with  a  large  circular  cavity  into 
ieb  the  heart-shape  nerved  cotyledons  project;  inodoroua  and  pcr- 
ntly  bitter. 

The  powdered  aeeds  look  not  unlike  licorice  powder  and,  when 

in  iu  pure  state,  givea  a  dark  orange-red  color  with  nitric  acid; 

is  color  is  destroyed  by  chlorid  of  tin.     The  watery  infuHion  givi'S 

precipitate  with  tincture  of  gall,  is  reddened  with  nitric  acid,  and 

an  olive-green  tint  with  persulphate    of    iron.     To  recugnize 

ickly  mix  vomica  powder,  if  under  examination,  is  to  extract  ita 

ychuin  by  the  following  simple  process :    The  powder  is  complete- 

^y  exhausted  by  boiling  alcohol  (90  per  cent) ;  the  alcoholic  extract 

then  evaporated  to  dryness  and  treated  with  water;  this  watery 

4ution  is  then  passed  through  a  wet  filter  and  concentrated  by  evap- 

tion  to  a  small  bulk.    To  this  liquid  a  drop  or  two  of  concentrated 

dutioQ  of  picric  acid  is  added;  it  will  precipitate  the  yellow  pi- 

itee;  these  treated  with  nitric  acid,  and  the  picric  acid  removed  by 

ler,  will,  by  the  addition  of  soda,  precitiitate  pure  alkaloid,  which 

be  shaken  out  by  chloroform."  (U.  S.  P.) 
Solid  extract  of  nux  vomica,  according  to  the  United  States  Phar- 
icopccia,  which  gives  an  assay  process,  should  be  found  to  contain 
per  cent  of  the  total  alkaloid. 

The  fluid  extract  of  dux  vomica  required  by  the  United  States 
tarmacopceia  should  contain  a  little  less  than  24  grains  (1,6  gni. ) 
total  alkaloid. 

According  to  the  United  States  Pharmacopfeia,  100  cubic  eenti- 
jters  of  the  tincture  of  nux  vomica  evaporated  to  dryneaa,  and  the 
tidue  tested  by  the  same  method  of  assay,  should  be  found  to  con- 
in  4.0  grains  (0.20  gm.)  of  alkaloids. 

Strychnin  and  sulphate  of  strychnin  are  the  two  preparatioua  of 
'cbnin  required  by  the  United  States  Pharmacopceia.  The  former 
Tb  used  to  make  two  other  preparations;  viz.,  citrate  of  iron  and 
strychnin,  and  syrup  of  iron,  quinin,  and  strychnin  phosphates.  Cil- 
hte  of  iron  and  strychnin  is  quite  soluble  in  water,  while  strychnin 
itself  ia  very  sparingly  soluble  in  water.  The  medit^inal  dose  of  tlie 
Iftlter  is  from  1  to  3  grains  (0.065  to  0.20  gui.)  used  cautiously.  The 
■Kdicinal  dose  of  the  syrup  of  phospliutee  of  strychnin,  ir<Hi,  and 
(juinin,  is  from  1  to  2  fluidrams  (4  to  8  c  c).  Five  grama,  or  a  siiinll 
ipoonful,  contain  1/30  of  a  grain  (2  mg.)  of  strychnin,  and  about 
grain  (66  mg.)  each  of  both  quinin  and  iron. 
747.  Symptoms  of  poisoning. — Strychnin  is  the  most  violent  in  its 
iun  of  all  of  the  convulsive  poisons,  and,  by  oomparisoa  of  its 
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least  poisonoua  doses  with  tliosfl  of  brucin,  is  more  than  thirt;-«f^t 
times  as  energetic,  aod  kille  an  animal  in  less  than  one  third  of  tlu 
period  required  for  the  latter  alkaloid ;  u  compared  with  the  eon- 
^nilsive  properties  of  the  alkaloids  of  opium,  it  is  twen^-four  times 
more  active  than  thebain,  fift^f  times  more  actire  than  landinin, 
eighty-five  times  more  than  codein,  and  fonr  hundred  times  more 
energetic  than  hydrocotamin.*"  This  less  energetic  action  of  bnicin 
is  in  part  explained  (Binz)  by  ita  less  poisonous  effect,  and,  in  part, 
because  it  is  more  rapidly  eliminated  by  the  kidneys.  In  a  medicinil 
dose  of  1/64  to  1/12  of  a  grain  (0.001  gm,  to  0.005  gm.),  stryclmin 
produces  in  man  only  the  effects  of  a  bitter  stomachic  tonic,  increts- 
ing  the  flow  of  urine  and  of  saliva;  in  larger  doses,  its  poisonous  le- 
tion  will  appear,  and  has  the  same  characteristics  in  all  the 
vertebrate  animals.  This  becomes  an  important  fact  in  medico- 
legal investigations,  since  the  recovery  of  the  alkaloid  from  the 
body  of  a  person,  whose  death  has  been  caused  by  this  poimn, 
may  often  be  in  sufficient  amount  for  use  iu  causing  the  death 
of  a  small  animal  (a  frog,  for  instance),  and  thus  a  physio- 
logical test  may  be  added  to  the  chemical  proof.  The  phenom- 
ena of  it«  toxical  action  will  depend  upcm  the  quanti^  of  poiwn 
swallowed  and  the  state  of  fullness  or  emptiness  of  the  stomach,  since 
the  fasting  stomach  will  absorb  more  rapidly  and  larger  amounM 
of  the  poison ;  occasionally  an  instance  may  occur,  in  which  an  in- 
dividual may  resist  a  dose  which  may  be  poisonous  to  the  generalit; 
of  persons.  The  first  evidence  of  the  absorption  of  a  dose  dangerous 
to  life  is  an  increased  activity  of  all  the  senses,  such  as  restlessuesa 
of  mind  and  muscles,  increasing  agitation,  sensations  of  itching,  ei- 
aggoraled  sensibility  to  touch,  the  eyes  showing  an  intolerance  or  in- 
creased sensibility  to  light,  an  increased  sensibility  to  odors  and 
taste.  Soon  after  these  early  signs  of  nervous  exaltation,  muscular 
stiffness  accompanied  by  twitchings  will  appear,  with  unsteadiness 
in  walking;  the  muscles  of  the  jaw  are  usually  the  last  to  be  attained 
with  this  stiffness  or  rigidity,  which  is  often  painful,  and  the  temponl 
muscles,  as  well  aa  those  of  the  neck,  are  the  seat  of  little  oonvulsiw 
movements.  If  the  dose  be  large  enough,  these  symptoms,  irhich 
usually  come  on  within  the  first  half  hour,  are  followed  by  more  se- 
rious as  well  as  severe  muscular  contractions  of  the  whole  body,  which 
will  be  stretched  out  stiffly  with  the  back  arched,  and  auppwUiJ 

■  Paiek.  Vlertfljahr,  f.  Gericht  Med. 
1874,  p.  IQ.'i;  and  Ann.  d'Hjgieoe  pub. 
et  de  M6d.  lig.  1B7S. 
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tim^  only  by  the  heed  and  heels  (opiBthotouog) ;  frothy  mucus 

allwta  iilx>ut  the  mouth,  the  face  is  pnio,  articulation  interrupted 

and  difficult,  the  jaws  locked,  with  the  tougue  aometimes  between  the 

leetli,  while  int«lle(.-LuaI  activity  is  perfectly  intact;  the  limbs  become 

^kpitatcd  with  violent  and  noimy  contractions,  which  in  criminal  cases 

^^^■ften  compared  to  the  clapping  of  castanets  (Tardleu,  case  of  Pe- 

^^PB).     These  various  phenomena  of  convulsions,  after  a  longer  or 

^■Ktorter  continuance,     culminate    with    the    characteristic     tuUnic 

!"|>asmB;  the  muscles  become  rigid,  and  violently  tlirow  the  limba  intii 

forcible  contraction,  the  sole  of  the  foot  ia  turned  inwards,  and  the 

lusclcs  of  the  face  are  distorted  in  horrible  and  anxious  grimaces. 

le  victim  will  complain  of  these  painfnl  contractions,  and  make 

rain  etTorts  to  raise  himself,  make  inarticulate  efforts  to  cry  out,  and 

(pcrience  a  most  lively  thirst     In  men  there  are  painful  erections 

the  i^enis,  and  in  women  corresponding  sexual  aensationa.""   Res- 

airatiun  is  difficult,  from  the  muscular  rigidity  of  the  thoracic  mus- 

9,  the  pupils  are  dilated,  the  nock  is  swollen,  the  lips  are  blue  and 

^miotic  from  tlie  tendency  to  asphyxia,  and,  at  the  moment  of  im- 

ending  death,  respiration  slowly  reappears,  the  lips  open,  the  vic- 

iin  apparently  revives,  and,  if  the  dose  be  large  enough,  the  se- 

qaence  of  symptoms  will  be  repealed  ;  but,  if  reeovt-ry  is  to  take  place, 

I  the  spasms  return  with  diminished  force,  and  all  convulsiona  will  or- 
dinarily cease  in  a  few  hours,  leaving  an  intense  muscular  fatigue,  a 
pioral  and  physical  languor,  with  increased  excitability  to  reSex  ir- 
ritations, and  often  with  a  muscular  stiffness  which  may  persist  for 
It  longer  or  sbcrler  time.  Death  takes  place  from  asphyxia,  caused 
by  the  tonic  coutraction  of  the  thoracic  muscles,  in  the  most  violent 
parrjxysmal  convulsions,  or  from  exhaustion  during  the  interval 
i^aftcr  the  fourth  or  fifth  paroxjsm.  The  paro.xysms  usually  last 
Htfrom  one  to  five  minutes,  and  the  intervals  from  five  to  fifteen  min- 
^^btw;  in  cases  wbicli  terminate  in  recovery,  the  paroxysms  become 
^Hbb  and  less  severe,  and  the  intervals  longer  and  longer,  while  tiie 
^Reverse  is  true  in  those  cases  which  end  fatally.  Death  usually 
takes  place  in  adult  human  beings  during  or  after  the  fourth  or  fifth 
paroxysm,  but  children  may  die  during  or  after  the  first,  second, 
third  convulsion.  This  is  an  important  point  in  medico-legal 
in  distinguishing  between  the  convulsions  of  strychnin  poison- 
ling  and  uremic  or  puerfieral  convulsions  (see  §§  749,  754).  During 
[the  intervals,  except  in  rare  cases  during  the  fourth,  the  patient  is  able 


■"Trouaarau    and    Fidoux,   Tt»,ii6   da 
[Tb^rapeutiquo^ 
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to  converse  inteUigenUy,  but  a  paroxysm  maj  be  caused  bjr  an;  un- 
usual jar,  such  as  the  shutting  of  a  door,  or  a  movement,  oi  ena 
by  an  attempt  to  swallow  food  or  drink.  The  excessive  bitter  taste, 
the  rapidity  of  the  onset  of  the  symptoms,  the  rapid  progress  of  the 
case  to  a  fatal  termination  or  to  recovery,  the  limited  nnmbei 
of  convulsions,  and  the  normal  condition  of  the  intellect  during  the 
interval  between  the  convulsions,  are  the  characteristic  clinical  fet- 
tures  of  a  case  of  poisoning  by  nux  vomica  or  sbychnin. 

The  rapidity  with  which  the  symptoms  of  poisoning  may  nipe> 
vene  will  depend,  in  addition  to  the  conditions  above  related,  upon 
the  method  by  which  the  poison  is  introduced.  Absorption  rapiiily 
follows  the  introduction  by  rectal  injectiwi,  by  insufflaticm  into  the 
air  passages,  by  contact  with  interior  stirfaces, — the  serous  mem- 
branes, for  instance, — and  by  subcutaneous  cellular  tissue ;  bnt  tiw 
most  rapid  absorption  takes  place  when  sbychnin  is  injected  into  ■ 
vein,  symptoms  appearing  in  one  third  of  the  time  required  for 
its  absorption  from  the  stomach.  Absorption  may  alao  take  place 
from  the  bladder  as  rapidly  as  from  the  stomach.^  According  to 
Sbuler,  the  mucous  surface  of  the  eye  is  equally  active  in  power  of 
absorption.  One  to  three  grains  of  st^chnin  placed  up(m  the  inner 
angle  of  the  eye,  and  left  there,  will  rapidly  destroy  the  life  of  a 
man.  As  this  poisonous  agent  is  eliminated  with  the  urine,  its  pres- 
ence should  be  detected  in  tiiat  secretion  by  chemical  analysis.  Ac- 
cording to  Holler's  esperimental  researches,*  strychnin  may  be 
detected  within  three  minutes  in  the  saliva  of  an  animal,  which  has 
received  a  subcutaneous  dose  of  this  poison,  while  in  fifteen  minnles 
all  proof  of  its  presence  in  that  secretion  may  disappear.  These  ex- 
periments were  confirmed  in  certain  patients  into  whose  snbcuU- 
iierms  tissue  Moller  injected  about  1/10  of  a  grain ;  but,  according  to 
DragendorfF,  it  is  slowly  eliminated,  in  dogs  not  until  several  days 
after  its  absorption.  If  this  be  true  with  men,  it  would  not  be  safe 
to  gradually  increase  or  even  continue  the  doses  usually  considered 
within  the  range  of  medicinal  usage,  and  which  the  daily  experience 
of  nietiical  practitioners  shows  to  be  absolutely  safe  Leube  and 
Rosenthal  oppose  these  statements  of  DragendorfF.  Becent  eiperi- 
iiient3  of  Kratter*  show  that,  after  the  subcutaneous  use  of  l/IO  of 
a  grain  (0.0064  gm.)  of  strychnin,  this  alkaloid  is  found  in  the  mine, 
on  an  average  within  an  hour,  and  its  elimination  ceases  within  forty- 

'  Scfpilas.  Jour.  <1«  Mnffondie,  1822.  'UntersuchungenOber  dMAbsehtidtiriiF 

•UgMk.  for  LHRcr.  R.  .1.  Bd.  XIX.  p.  von     Strychnin     durch     dm    H»ni.   "• 

1111 ;  ijitotrd  in  Reviio  <le»  Sciences  Midi-  Wiener  Med.  Woeheiuch.  1S82,  p.  Hi 

cfllea,  1B70,  t.  VIII.  p.  477. 
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>ight  hours.  Strychnin  may  be  absorbed  by  the  stomach  within  ten 
linutea. 
A  case  of  accidental  poisoning  with  strychnin  has  been  described 
Mr.  Bennett,*  the  quantily  taken  was  about  l^^  grains  (0.1  gm.) 
solution.  The  patient  when  first  seen,  which  was  about  an  honr 
ftcr  the  poison  bad  been  taken,  waa  in  a  rigid  and  trembling  state, 
id  the  face  almost  maniacal  in  its  expression.  This  was  soon  fol- 
[>wed  by  a  violent  tetanic  convulsion.  Between  the  fits  she  did  not 
Itter  any  expression  of  alarm,  but  would  occasionally  request  a  little 
>ld  water.  The  muscles  of  the  jaws  remained  so  rigid  between  the 
that  the  attempt  to  introduce  the  stomach  pump  waa  un- 
icoessful ;  and,  although  some  strong  emetics  were  got  down,  it 
eatedly  happened  that  the  attempt  of  the  patient  to  take  liquids 
followed  by  so  violent  a  spasmodic  fit  as  to  prevent  her  swal- 
>wing  them,  and  to  give  that  apparent  dread  of  water  so  well 
rked  in  cases  of  hydrophobia.  During  the  tetanic  fits,  the  whole 
dy  was  stiffened  and  straightened;  the  nock  violently  drawn  back, 
chest  fixed,  the  eyes  protruding  from  their  sockets  in  a  hor- 
ible  manner,  the  legs  pushed  out  and  widely  separated,  the  muscles 
the  face  convulsed,  pulse  imperceptible,  and  no  breathing  could  be 
erceived;  the  face  was  livid,  more  particularly  the  lips,  and  froth 
ued  from  the  mouth.  The  pupil  waa  also  dilated  during  the  par- 
It  waa  impossible  to  prodnce  any  relaxation  of  the  body  dur- 
a  fit,  and,  if  moved,  the  whole  body  maintained  its  rigid  condi- 
lon.  As  soon  as  death  had  taken  place,  which  was  in  an  hour  and 
half,  the  limbs  relaxed,  the  face  and  lips  gradually  lost  their  livid 
iue,  and  became,  as  well  as  the  body,  extremely  paJHd. 
In  this  case  alarming  symptoms  did  not  arise  until  about  an  hour 
er  the  poison  had  been  taken,  and  numerous  cases  might  be  re- 
ferred to  in  which  an  interval  of  an  hour  or  two  occurred.  The  poi- 
sonous effects  of  strychnin  are  more  rapidly  developed  than  tiiose  of 
nux  vomica.  But  usually  the  former  supervene  very  speedily,  be- 
ing seldom  delayed  more  than  fifteen  minutes.  Death  may  occur 
in  twenty  minutes,  as  in  the  case  of  Dr.  Warner,  who  waa  supposed 
to  have  taken  only  l^  grain  (0.032  gm.)  f  or  in  half  an  hour,  as  in  a 
ease  reported  by  Dr.  Tlieiuhart,  where  30  grains  (2  gm.)  of  strychnin 
were  swallowed;  it  is  seldom  postponed  for  more  than  two  hours,  if 
no  measures  for  the  removal  of  the  poison  have  been  taken.'  In  a  case 
that  occurred  near  London,  a  prescription  was  improperly  prepared. 


•T.*««!t.  J850.  Vol.  II.  p.  462. 
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309. 


•  Am.  Jour,  of  M«^,  Sol.  Jan,  184H,  p. 
303.    from   Qaz.   Mf-dicsle. 


J 


i  7«Tl  ALKAL01D6.  « 

so  that  the  young  man,  for  whom  it  was  directed,  took  1^  puta 
(0.1  gm.)  of  DUX  vomica,  and  the  same  quantity  of  strychnin.  It  ii 
stated  that  "he  soon  afterwards  complained  of  some  estnordinar; 
seniiations,  and  almost  immediately  expired."^ 

It  is  hardly  worth  while  to  enumerate  the  symptoms  of  poisoniiij; 
in  the  many-recorded  cases,  reference  to  which  is  made  in  the  foot- 
note.' 

748.  Foisonii^  by  itrychnin  compared  with  tetanu. — It  is  not  il- 
ways  an  easy  matter  for  a  physician  to  distingui^  bMween  the  ef- 
fects of  poisoning  hy  strychnin  and  a  disease  called  tstiniu.  A 
striking  symptotn  in  poisoning  by  strychnin  consists  in  the  rodden 
appearance  of  the  convulsive  spasms,  and  the  rapidity  with  vhifi 
the  attacks  and  remissions  succeed  each  other,  and  the  short  space 
of  time  which  intervenes  hetween  the  access  of  the  spasms  and  i 
fatal  result.  We  may  also  mention  that  the  intervals  between  the 
spasms  are  marked  by  an  absolute  calm.  In  tetanus  the  rigiditr  of 
the  affected  parts  is  generally  permanent,  and  the  access,  which  is 
more  prolonged  than  in  poisoning,  has  more  the  character  of  a  pa^ 
oxysm  and  of  exacerbation  rather  than  a  succession  of  attacks.  More- 
over, the  fatal  result  never  happens  in  tetanus  in  two  or  three  hours 
after  the  access  of  spasms  as  has  been  noticed  in  strychnin  poisoDing- 
In  the  former  the  duration  is  generally  from  two  to  ten  dajs,  and 
in  every  case  exceeds  that  of  strychnin  poisoning,  if  death  8llpe^ 
venes.^  In  tetanus,  some  cause  for  the  disease,  such  as  a  wound,  can 
almost  always  be  detected.     The  fact  that  in  tetanus  the  symptoms 

*  Am.  Jour,  of  Med.  Sei.  April,  18S4,  benna  in  alcohol,  «boi)t  flve  parti  b 
p.  637.  from  Pharm.  Jour.  July.  1S52.  tpn).     Frsnw    M^icale,    ISM,   p.  4K. 

*  CnnBae  et  Berpferon.  Contribution  It  Ricliet,  D'uoe  mode  d'uph}^ie  dun 
r^tude  de  I'Empoisonnement  par  I'Rmpoisonnement  par  la  BtTjcbiin. 
itrjchnin,  Buivie  de  I'expoBe  de  Wf  Acad,  dea  .Sciences,  Paris,  1880.  p.  *43; 
faire  Toiilza.  dit  Rnpnln,  I't  dc  In  dis-  Boa.  Med.  nnd  Surg.  Jour.  July,  IS'7,  p. 
cuBsinn  Ntrdico-L^gnle  dont  elle  a  Et4  43.  Kflly.  X  case  ot  atrTchiun  poiicn 
I'Objct.  Ann.  d'Ilygi<>ne.  Paris,  187S,  pp.  irig,  Nniiiiville  Med.  anj  Sqts.  Joot. 
272,  314.  BridgeB.  Poisoning  by  itrych-  IR82,  p.  26.  Harrison,  .4  cmiie  of  poiwm- 
iiin.  Chicni^  \Ipd.  Jour.  &n{|  Exam,  ing  illustrating  the  antagonitm  bet«Ki> 
]870,  p.  48.  Rowljothani,  Stryctinin  strychnin  and  morpfain,  L*neel,  lB8i.  ^ 
poiaoninf!,  Mod.  TiniPx  and  Gasette,  Lon<  185.  I^efort.  De  la  aubatitntioB  un- 
don,  1879.  I.  p.  591.  Chnplain,  A  caao  dentelle  de  la  strychnin  I  U  Mntonip 
of  strychnin  poisoning,  Mp<I.  and  Smg.  dans  la  pharmacie,  Bull.  d«  I'Aad.  it 
Reporter.  Phila.  1879,  p.  196.  Ibid.  p.  Ufid.  Paris,  188],  p.  460.  Deiamuy.  to- 
625.  Arantliam.  Caxe  of  strychnin  fluence  de  la  nutrition  sur  ITnipoitM' 
poisoning.  Southern  Clinic,  Richmond  nemcnt  par  la  itrychnin.  Compt" 
1878,  p.  1427.  Beates,  Poisoning  by  nui  Rend,  de  f'Acad.  des  Sci.  Paris,  1881,  p- 
vomica,   Med,   Gai.   N.   Y.    1880,   p.   34.  432. 

Jackson.   Fatal   case    of    poisoning    by  *  Vide  an  excellent    aeeoimt   ia  Gao- 

■tryehnin.   .\ustrsliiin   Mod,   Jour.   Mej-  pendiiim     de     Chimrgie     Pratiqur.   A. 

bourne.   1880,  II.  p.  54.     Foucart,   Em-  BOrard  et  Dcnouvillieri,  Paria,  1841,  l- 
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slowly,  and  several  hours  elapse  before  a  severe  convulsion 

while  in  strychnin  poisoning  usually   leas  than    one    hour 

lapaea;  that  in  tetanus  the  jaw  is  the  first  to  be  affected,  and  loek- 

iw  is  constant,  while  in  strychnin  poisoning,  in  those  cases  in  which 

ny  difference  at  all  can  be  perceived,  the  jaw  is  the  last  to  be  affect^ 

that  the  duration  of  the  symptoms  is  numbered  by  days,  in  le- 

»nu8,  and  by  minutes  or  hours,  in  strychnin  poisoning;  and  that  the 

■umber  of  convulsions  in  strychnin  poisoning  is  limited  to  four  or 

!, — will  usually  enable  the  physician  to  distinguish  between  the 

CO  conditions  without  difBculty. 

749.  Poisoning  by  atrychjiin  compared  with  puerperal  oonralsioiu. 
-It   rarely  happens  that  a   pregnant  woman   bpcomes   the   victim 
criminal  poisoning  by  strychnin ;  when  such  a  case  does  occur,  the 
jestiou  as  to  whether  the  convulsions  were  due  to  the  pregnant 
lition  or  to  strychnin  poisoning  is  sure  to  arise.     The  writor  ia 
liliar  with  two  casea  in  which  this  question  arose  during  the  crim- 
lal  trial,  the  Hersey  case,'"  and  the  Major  case  (see  Appendix). 
ic   following  are   important  points   to  bear   in   mind   in   making 
differential  diagnosis  between  the  two  conditions;      1.   When  due 
the  puerperal  condition  the  number  of  convulsions  is  usually  more 
five.     2,  In  puerperal  convulsions,  the  patient  has  no  recollec- 
in  of  what  has  occurred,  eitlier  during  the  convulsion,  or  during  the 
iterval,  the  entire  period  during  which  the  convulsions  took  place 
a  blank;  whereas,  in  strychnin  poisoning  the  intellect  is  intact, 
apt,  perhaps,  during  the  last  interval  and  convulsion.     3.  Death 
jally  takes  place  much  more  quickly  after  the  first  convulsion  in 
^cbnin  poisoning  than  in  puerperal  convulsions  or  eclampsia.     4. 
hen  death  occurs  as  a  result  of  puerperal  convulsions,  it  very  rare- 
takes  place  before  the  birth  or  delivery  of  the  child  (only  a  very 
cases  having  been  recorded) ;  whereas,  in  strychnin  poisoning 
event  makes  no  difference,  but  in  the  two  cases  with  which  the 
riter  is  familiar,  death  occurred  before  the  birth  of  the  child.    6.  In 
case  of  death  due  to  puerperal  convulsions  no  strychnin  would  be  de- 
fected  by  chemical   analysis. 

H  760.  Poiionu^r  by  stryohnin  compared  with  epilepsy. — As  a  rule, 

^pis  question  would  never  arise  because  the  previous  medical  history 

^of  the  patient  would  be  knowii,  and  because  recovery  almost  always 

takes  place  in  the  case  of  epileptic  patients  who  are  able  to  be  away 
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from  home  without  an  attendant,  if  a  conTnlaion  happens  to  tKcnr 
at  Buch  a  time.  In  case,  however,  that  deadi  does  oceor  daring  in 
epileptic  paroxysm,  the  fact  that  only  one  Mmvnlaion  was  obnrred 
and  no  lucid  intervals  will  enahle  the  physician  to  eliminate  strycb- 
nin  poisoning  as  the  canae  of  death ;  if  no  distinct  history  of  the  oon- 
ToIsioD  can  be  obtained,  the  failure  to  detect  strychnin  In  die  bod; 
aftflr  death  will  eliminate  it 

781.  I«tiud  dose. — The  emallest  quantity  of  nnx  vomica  which  ib 
known  to  have  caused  death  is  said  to  he  3  grains  (0.2  gm.)  of  the 
alcoholic  extract;  but  it  ia  quite  uncertain  to  how  much  of  the  povder 
this  corresponds.  Hoffman  (quoted  by  Christaswi)  states  that  two 
doses  of  the  powder,  of  15  grains  (1  gm.)  each,  proved  fatal,  ind 
other  cases  are  related  in  which  50  and  60  grains  (8.25  and  3.90  gm.) 
produced  death.  The  smallest  quanti^  of  strychnin  which  has  proved 
fatal  appears  to  be  1  grain  (0.065  gm.)."  ]ja  Mr.  Bennett's  cue, 
above  quoted,  about  one  and  a  half  grains  were  taken. 

Recovery  occaaioDally  is  observed,  even  after  very  large  ioaet. 
Dr.  Thomas  Anderson  records  a  case  in  which  7  grains  (0.45  gm.)  of 
strychnin  were  taken  without  producing  fatal  consequences."  The 
comparative  mildness  of  the  symptoms,  and  the  reooveiy  throw  some 
doubt  upon  the  puri^  of  the  strychnin  which  was  used.  Dr.  Dres- 
bach,  of  Ohio,  attended  a  man  who  drank,  by  mistake,  3  ounces  (95 
c.c)  of  a  solution  of  strychnin,  containing  1  grain  (0.065  gm.)  to 
(he  ounce  (31  gm.).  When  seen  by  Dr.  D.,  about  twenty  minutes 
iifterwards,  he  was  in  the  following  condition:  The  whole  muscular 
system  ri^d,  the  muscles  of  the  back  and  legs  so  rigidly  contracted 
that  it  was  with  extreme  difficulty  that  the  man  was  able  to  walk,  fa« 
drawn  awry  and  articulation  impeded,  a  sense  of  burning  about  the 
■jfomach,  tightness  about  the  chest,  vertigo,  dimness  of  vision,  lomr 
txtremities  cold,  and  perspiration  abundant.  Chloroform  being  the 
only  article  at  hand  which  seemed  likely  to  be  useful,  Dr.  D.  gave  the 
patient  at  once  2  drams  (7.75  c  c),  and  in  less  than  fifteen  miantft" 
the  relief,  Dr.  D.  says,  was  complete."  A  case,  in  which  a  man  re- 
covered after  swallowing  ll^  grains  (0.1  gm.),  ia  reported  by  Mr. 
Foster.'*  In  another  case  a  girl  swallowed  2  grains  (0.130  gm.)  »f 
strychnin  upon  an  empty  stomach.  The  poison  remained  io  the 
stomach  fifty  minutes  before  it  was  removed  by  an  emetic  and  th'' 
stomach  pump.  ITie  disturbance  was  slight,  and  the  girl  recovered. 
Dr.  Taylor  suggests  that,  owing  to  the  symptoms  having  been  veiy 

"  Med.  Times  and  Ga^.  April.  185S.  =  Am.  Jour,  of  Med.  8ci.  Apr.  18»  ^ 

"Am.  Jour,  of  Med.  Sd.  April,  1848,  848.  from  Wertern  LMiecit. 
p.  6R2.  »  Lanoet.  I8S2,  Vol.  II.  p.  IBS. 
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lit  in  this  case,  the  atrychnin  was  probably  not  pure,'"  But  re- 
itljr  other  cases  of  recovery  from  still  larger  doses  have  occurred,  so 
It  it  sei'iiis  more  probable  in  these  cases  that  the  absorpUou  was  de- 
In  one,  4  grains  (0,26  gm.)  were  taken  by  mistake.  Copious 
liting  was  produced  by  emetics  in  about  a  quarter  of  an 
but  the  system  was  violently  affected,  there  being  not  on- 
exG«ssive  tetanic  rigidity  of  the  muscles,  but  frequenlly  recurring 
ivnlaions,  with  other  symptoms  already  detailed.  The  man  recov- 
ed  entirely  in  two  or  tlii-pe  days.'^  In  another  case,  by  Mr.  ChippM- 
B,  a  man,  who  had  been  in  the  habit  of  using  small  doses  for  an 
inary  spermatorrhea,  took  4  grains  (0,26  gm.)  of  stryeh- 
and  i  of  morphin  in  1  ounce  of  spirit,  with  the 
Itention  of  destroying  himself.  Tetanic  spasms  ensued  in 
>at  half  an  hour  ;  but  in  this,  as  in  the  preceding  cases, 
intellect  remained  unaffected  —  a  fact  the  more  remarkable 
account  of  the  large  quantity  of  morphin  which  had  been  swal- 
The  latler  produced  none  of  its  peculiar  effects,  escept,  per- 
Ips,  an  itching  of  the  skin,  which  occurred  in  the  convalescence, 
id  might  perhaps  be  ascribed  to  iU  The  man  recovered  perfectly. 
be  stomach  pump  waa  used  one  hour  after  the  poison  had  been 
en,  and  water  and  animal  charcoal  were  injected  into  the  stom- 
A  case  is  reported  by  Dr.  Ely,  of  a  man  who,  by  mistake,  took 
lins  (0.26  gra. )  of  atrychnin  at  a  dose.  Tartarized  antimony  was 
sdiatcly  administered,  but  ineffectually,  and  tetanic  convulsions 
ad  lockjaw  succeeded.  These  symptoms  were  palliated  by  chloroform 
inhalations,  so  that  an  additional  dose  of  tartar  emetic  coidd  he  ad- 
ministered. In  thirty-five  minutes  after  the  poison  had  been  swal- 
lowed the  emetic  operated  freely,  and  the  anesthetic  inhalations  hav- 
ing been  continued,  the  threatening  syiiiptoms  ceased  in  the  course 
of  seven  or  eight  hours,'*  In  this  case  it  is  probable  that  the  tartar 
emetic,  taken  immediately  after  the  poisnn,  hindered  the  absorption 
of  the  latter.  Mr.  Iliff  has  reported  a  case  in  which  a  female  recnv- 
after  swallowing   two   drama    (7.75   gm.)    of   powdered    nux 
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The  attention  of  the  reader  is  again  called  to  the  question  of  com- 
ad  poisoning,  which  has  been  previously  discussed  (§  46).  The 
iliar  action  of  strychnin,  being  exerted  upon  the  spinal  cord  and 
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the  voluntary  musclee,  will  of  course  be  antagonized  by  other  ene^ 
getic  drugs,  which  have  a  more  or  less  paralyzing  action  upon  this 
nervous  ceuter,  auch,  for  instance,  as  chloroform,  chloral  hydrate, 
morphin,  and  belladonna;  and  yet  it  will  be  gathered  from  what 
has  been  said  in  reference  to  the  rapid  and  energetic  action  of 
strychnin,  that  these  antagonists,  whose  absorption  ia  slower,  will 
not  be  likely  to  control  the  symptoms  of  its  poisonous  aelion,  unlesi 
previously  or  simultaneously  administered,  except  in  the  ease  of 
chloroform.  Since  death  is  caused  by  the  continued  contraction  of 
the  thoracic  muscles,  producing  asphyxia,  provided  this  latter  effect 
be  prevented  by  an  antagonistic  drug  for  a  sufficient  time  aft^r  the  ad- 
ministration of  atrychnin  to  allow  poison  to  be  eliminated  bj  the  kid- 
neys, it  will  be  reasonable  to  assume  that  fatal  strychnin  poisoning 
will  be  averted.  In  this  connection  what  has  been  mentioned  id 
regard  to  the  elimination  of  the  poisonous  agent  becomes  of  the 
highest  importance,  viz.,  that  the  total  elimination  usually  is  accom- 
plished within  forty-eight  hours,  and  begins  within  the  first  hour. 

The  usual  fatal  dose  as  recognized  by  toxicologists  ia  14  grain 
(0.032  gm.)  of  strychnin  or  one  of  its  salts.  One  quarter  of  a  grain 
(0.016  gm.)  is  recorded  as  having  caused  the  death  of  an  adult  of 
thirty-six  years  within  one  hundred  and  five  minutes.  The  symp- 
toms usually  begin  within  five  to  twenty  minutes.  Kobert  slates  the 
limit  for  a  lethal  dose  for  adults  as  from  %  to  1%  grains  (0.032  to 
0.11  gm.),  and  for  children  1/16  of  a  grain  (0.004  gm.). 

The  subcutaneous  injection  of  .7  of  a  grain  (0.045  gm.),  according 
to  the  authority  of  Blyth,  will  probably  cause  death.  The  adminis- 
tration by  the  mouth  would  be  complicated,  if  other  drugs  were  taken 
with  it  Schauenstein  '°  relates  a  case  of  a  pharmacist  who  took, 
for  the  purpose  of  suicide,  7.4  to  9.25  grains  (.48  to  .6  gm.)  of  nitrate 
of  strychnin  dissolved  in  30  cubic  centimeters  of  bitter  almond  water. 
and  then,  after  half  an  hour,  9.25  grains  (.6  gm.)  of  acetate  of  uior 
phin.  He  could  walk  staggeringly  for  ten  minutes  afterwards,  and 
then  lay  on  his  face  in  bed,  with  the  pillow  ciise  saturated  with  chlo- 
roform, and  went  to  sleep;  two  and  a  quarter  hours  after,  somebody 
entered  his  room,  and  the  druggist  awoke  with  a  very  strong  con- 
vulsion, suspension  of  breathing,  and  loss  of  consciousness.  Several 
convulsions  following,  the  physician  was  summoned  and  found  him 
in  a  state  of  general  convulsions  with,  finally,  opisthotonos.     He  was 


■MiMobka'ii  HnrKtbiieb  iTwnTseticpke; 
Deutsche  Klinik,  1861. 


1 

I 


I 


en  BTRYcaimN.  [t  tbi 

given  emetics  and,  afterwardB,  tannin  and  codein.  The  oonvulaionB 
then  became  fewer  in  number  and  weaker  in  character,  and  on  the 
third  day  he  recovered. 

In  another  case,  related  by  Dr.  Macredy,*'  a  woman  took  1*/^ 
grains  (nearly  10  eg.)  and  immediately  afterwards  2  ounces  (63 
c.  c, )  of  laudanum;  four  hours  later  an  emetic  of  sulphate  of  zinc 
was  administered.  Strychnin  convuJsions  were  first  observed  by 
slight  clonic  convulsive  movements  of  the  hands  and  legs,  uiglit 
hours  after  taking  the  strychnin.  She  was  then  given  chloral  hy- 
drate aud  the  convulsions  continued  for  several  hours;  afterwards 
her  recovery  was  speedy  and  complete^ 

Another  case,  similar  to  this,  is  related  by  Br.  Harrison:"  A 
man  took  a  padiet  of  "Battle's  vermin  killer,"  with  about  1'/^  drams 
of  laudanum  mixed  with  rum,  on  a  fasting  stomach;  be  had  been 
drinking  freely,  and  had  eaten  no  food  for  days.  Fifty  minutes 
elapsed  before  the  usual  symptoms  appeared,  and  there  was  no  med- 
ical treatment  given  until  four  hours  after  taking  the  dose;  at  that 
time  he  was  given  chloral  and  other  remedies;  be  made  a  rapid  re- 
covery. Here  is  a  case  where  tissues  were  saturated  with  aloohnl. 
(See  §  46.) 

A  very  interesting  case  is  presented  by  the  following  history,  in 
which  the  last  dose  of  a  mixture  produced  aymptoma  of  poisoning: — '' 
A  physician  prescribed  the  following  mixture: 

Tinct.   Strophantbi    dr.  i. 

Liquor  Btrjchni    bydrochloriei    dr.  iiu. 

Sol.  bUmuthi  et  pepsin    (Rtchariboo'i) os.  iu. 

Sp.  Ammon,  aromat. 

&p.     Chloroformi    it  at.  iit. 

AquuT  ad os.  vL 

Ft.  ili-»ce 

Shake  the  bottle. 

Two  teaHpooiifulg  vhen  the  attack   threntpna.  and   repL>at  in  an  hour  II 
nec-eaaai;. 

"Richardson's  liquor  bismuth"  contains  1/20  of  a  grain  (0.0033 
gin.)  of  strychnin  in  1  dram  (3.89  c.  c.) ;  the  mixture  was  alkaline; 
it  conuined  1.7  grains  (0.111  gm.)  of  strychnin  and  38.26 
minims  (2.16  c  c.)  of  chloroform.  The  patient,  a  woman 
fifty-four  years  of  age,  had  taken  the  previous  doses  with  considerable 
relief;  but  ten  minutes  after  the  last  doae,  which  she  described  as  far 
more  bitter  than  those  she  had  previously  taken,  she  was  seized  with 

'lymdon  iAneet,  tiov.   1082.  "Pharm.  Jour.  18S3,  p.  TBS. 

"London  Lancet,  Uay.   1882. 


{  7S1I  ALKALOIDS.  « 

the  usual  Hymptoms  of  strychnin  poisoning,  but  reoovered  kfter  fin 
hours.  Mr.  Blyth,  conunenting  upon  tJiis  case,  suggests  as  u  ei- 
planation  that  "the  mixture  was  alkaline,  so  that  the  Btrychnin  «ii 
not  in  the  form  of  a  salt,  but  in  the  free  state,  and  was  therefore  dis- 
solved by  the  chlorofonn ;  the  amount  of  strychnin  taken  in  each  dose 
wholly  depended  upon  whether  or  not  the  mixture  was  sbakeo;  if 
allowed  to  repose,  the  globules  of  chloroform  saturated  with  Btrycb- 
nin  were  settled  at  the  bottom,  and  there  formed  a  stratum  rich  in 
strychnin,  so  that  the  last  dose  would  certainly  contain  an  excess." 

762.  Treatment. — The  washing  out  of  the  stomach  immediatelj 
with  the  introduction  of  large  amounts  of  water  and  emetics;  but 
this  is  difficult  on  account  of  the  convulsions  interfering  with  tha 
introduction  of  the  tube.  In  this  case,  chloroform  could  be  admin- 
istered to  calm  the  convulsions  and  to  effect  the  passage  of  the  tube. 
Kobert  recommends  a  subcutaneous  injection  of  ap(Hnorphiit  for  ito 
emetic  acUon.  As  the  patient  is  excited  to  convulsive  movemenli 
in  the  presence  of  strangers,  or  by  a  direct  draught  of  air,  without 
noises,  he  should  be  kept  as  quiet  as  possible ;  even  raising  the  held 
or  touching  the  lips  may  start  the  convulsive  movements;  medieinet, 
therefore,  should  be  administered  as  quickly  as  possible.  The  t» 
piratory  movements  are,  of  course,  much  interfered  with  by  the  con- 
vulsions, due  to  strychnin;  and  to  prevent  asphyxia  from  musculir 
spasm,  it  may  be  desirable    to  administer  oxygen  for  inhalation. 

753.  Action. — A  soluble  salt  of  strychnin  injected  subcutaneonsl? 
will  act  within  a  few  seconds;  when  introduced  into  the  punctum 
lacrymale  (in  one  case),  a  dose  of  5.4  milligrams  will  produce  vio- 
lent tetanic  convulsions  in  four  minutes. 

Nux  vomica  powder,  or  strychnin  in  pill  form,  will  not  have 
such  a  rapid  course  of  absorption,  symptoms  not  generally  appearii^ 
until  from  one  half  to  two  hours  or  even  longer.  The  peculiarity  of 
the  convulsions  shows  a  condition  like  that  of  violent  general  tetanus: 
Limbs  stretched  out  involuntarily ;  the  hands  clinched ;  the  soles  in- 
furved;  and,  in  the  height  of  the  paroxysm,  the  back  arched,  and 
rigid  as  a  board,  the  sufferer  resting  on  head  and  heels  so  that  the 
hand  can  be  passed  between  the  two  extremities  without  touching  the 
body ;  the  abdomen  tense ;  the  muscles  of  the  walls  of  the  cheat  are 
set  immovably ;  and  the  face  becomes  suffused  and  reddened,  with 
prominent  and  staring  eyes. 

As  previously  remarked,  the  convulsions  and  remissions,  or  iatet- 
vals  between,  recur  until  death  or  recovery;  and,  as  a  rule,  within 
two  hours  from  the  commencement  of  the  symptoms,  the  case  in  soniA 
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way  or  olber  terminates;  the  duration  of  a  spasm  may  vary  from 
thirty  seconds  to  five  or  even  eight  minutes;  the  interval  between  last- 
ing from  forty-five  seconds  to  one  or  even  one  and  a  half  Lours. 

764.  Diag:noBis. — The  symptoms  of  strychnin  poisoning,  v?hich 
have  been  ao  fully  described  in  the  earlier  parta  of  this  article,  are 
very  distinctive,- — especially  those  which  refer  to  strychnin  convul- 
sions. A  confusion  may  arise  in  distinguishing  these  convulsions 
from  those  of  tetanus  and  chorea,  from  puerperal  and  uremic  coii^Til- 
sions,  and  from  hysteria.  The  only  similarity  in  the  convulsions  of 
the  above  diseases  is  that  of  violent  tonic  spasms;  in  otlior  respectji, 
the  symptoms  are  unlike.  The  hysteria  in  a  traumatic  tetanus  will 
show  a  previous  injury  as  the  cause  of  lockjaw  and  the  disease 
will  usually  come  on  gradually,  and  progress  slowly  to  a  fatal  ter- 
mination during  a  period  of  several  days;  in  strychnin  poisoning 
there  is  no  antecedent  injury,  and  the  manifestations  of  the  poisoning 
appear  suddenly,  and  pi-ogi-ess  rapidly  to  a  fatal  torniination;  in  tet- 
anus, the  firat  muscles  to  be  convulsed  are  generally  those  of  the 
neck  and  of  the  jaw,  with  a  persistant  lockjaw,  while,  in  strychnin 
poisoning,  the  muscles  of  the  extremities  are  first  affected  and  tliose 
of  the  neck  and  jaw  last 

As  remarked  in  the  previous  pages  in  the  description  of  the  symp- 
toms, it  is  especially  noted  that  there  is  almost  complete  relaxa- 
tion of  the  muscles  between  the  convulsive  movements  and  the  opis- 
thotonos. A  competent  medical  expert  should  be  able  to  distinguish 
between  the  diseases  tetanus,  hysteria,  etc.,  and  tlie  peculiar  strych- 
nin set  of  symptoms  so  carefully  described  in  the  earlier  pages  of 
this  article.     (See  aupra,  §§  748,  749,  750.) 

785.  Foat-mortein  appearances. — The  post-mortem  appearances  are 
by  no  means  characteristic,  though  certain  negative  results  can  be 
drawn  therefrom,  which  are  not  without  value  when  considered  in 
relation  to  the  symptoms  observed  during  life.  It  may  he  difficult 
to  prove  whether  tlie  pa.thologicai  peculiiirities  found  at  Uie  autopsy 
of  persons  poisoned  by  strychnin  may  not  have  been  due  to  some 
other  condition.  No  notice  sbonld  be  taken  of  those  cases  in  which 
the.re  is  no  appreciable  trace  of  pathological  alteration  of  the  organs, 
though  this  absence  of  lesion  is  not  without  value.'*  The  most  signifi- 
cant pathological  lesions  would  be  found  in  tlie  nervous  cen- 
ters; but  it  must  also  be  remembered  that  there  are  certain  diseases 
in  which  identical  changes  have  been  observed.     (Abercrombie.) 

To  some  extent  the  degree  of  rigor  mortis  of  the  body,  and  the  per- 

"Turdieu.  op.  dt.  p.  040. 
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manence  of  thia  condidon,  are  peculiar.  Beferenoe  is  aaked  to  iriiit 
has  been  mentioned  in  a  previona  chapter  on  thia  anbject  (§  S6). 
Until  the  researches  of  Brown-Sequard  and  others  during  the  lut 
few  years,  it  was  supposed  that  this  was  a  pathognomonic  oonditioni 
but  it  seems  now  to  be  pretty  well  established  that  the  condition  of 
cadaveric  rigidity  depends  upon  a  certain  peculiarity^  of  the  muscu- 
lar system,  and  that,  when  death  has  followed  the  use  of  oonvnlstTe 
poisons,  the  early  and  prolonged  condition  of  the  rigor  mortis  is  due 
to  the  effects  of  the  convulsions  upon  the  muscular  system.  Now  it 
is  evident  that,  in  any  case  of  death  which  has  been  preceded  by  vio- 
lent muscular  movements,  tbis  same  early  appearance  of  cadaveric 
rigidity  may  occur;  while,  on  the  contrary,  if  the  convulsions  hin 
been  prevented  by  the  use  of  medicaments,  or  perhaps  by  artificiil 
respiration,^'  this  post-mortem  peculiarity  may  be  absent"  In  ti>e 
case  of  Cook,  poisoned  by  Palmer,  Dr.  Harland  testified  that  the 
body  was  very  stiff,  more  so  than  dead  bodies  generally  are.  Tbe 
muscles  were  very  highly  developed;  they  were  strongly  eontncled 
and  thrown  out.  The  hands  were  firmly  dosed."  In  another  cise, 
reported  by  Mr.  Wilkins,  it  is  stated  that  seven  hours  after  death 
the  rigidity  of  the  body  was  so  great  as  to  allow  it  to  be  lifted  by  tbc 
heels;  it  is  described  as  being  "as  stiff  as  wood."*'  In  some  atei 
there  have  been  found  signs  of  inflammation  in  the  intestinal  canil, 
and  very  generally  congestion  of  the  brain  and  its  membranes,  ad 
sometimes  softening  of  its  substance  and  of  the  spinal  marrow.  The 
right  cavities  of  the  heart  are  usually  contracted,  and  the  blood  dirk 
and  fluid.  In  some  instances,  no  doubt,  these  appearances  were  dot- 
to  cadaveric  changes,  and  were  not  the  result  of  any  peculiar  in- 
fluence of  tbe  poison.  In  the  Major  case  (see  Appendix)  the  cadaverif 
rigidity  was  very  marked  two  weeks  after  death,  when  the  body  wis 
exhumed  by  the  writer.  If  death  takes  place  during  a  oonvnliion, 
as  is  commonly  the  case,  while  the  action  of  the  respiratory  mnsdes 
is  suspended,  there  will  be  found  a  venous  congestion  in  all  part' 
of  the  body;  but  this  appearance  is  not,  of  course,  characteristic  of 
strychnin  poisoning. 

Z.  Opium  and  its  a.i.ka.t«ids. 
766.  Occorrence. — Opium  is  the  dried  juice  of  the  Papaver  somnif- 

"  vide  an  Brticle  on  Hydrocyanic  Add,        "TimeB  and  Gtaxtte,  Mbj.  ISM. 
in  Ixindon  Practitioner  for  April,  1872,       "Guy's  Hoapit»l  Beporti,  U  mt.  ID. 
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emm,  a  poppy  which  is  gT^wn  chiefly  in  China,  India,  Asia  Minor, 
and  Egypt,  but  has  been  cultivated  to  a  certain  extent  in  colder  cli- 

The  crude  drug,  opium,  contains  various  active  principles,  such 
as  morphin,  12  to  16  per  cent;  codein,  0.03  per  cent;  narcein,  0,02 
to  1  per  cent;  narcotin,  1.30  to  11  per  cent;  thebain,  1  per 
cent;  papaverin,  1  per  cent;  raeconic  arid,  3  to  4.3  per  cent;  and 
traces  of  other  less  important  constituents,  such  as  cryptopin,  hydro- 
cotarnin,  pse-udo-morphin,  laudanin,  protopin,  meconidin,  laudano- 
sin,  lanthopin,  and  rhtpadin.  Of  tfaeae  alkaloids,  morphin,  codein, 
narcotin,  tbebaiu,  narcein,  and  papaverin  are  poisonous  to  the  lower 
animals;  but  there  are  no  recorded  instances  of  death  being  caused 
in  man  by  any  other  than  the  morphin.  As  morphin  represents  the 
principle  of  opiimi  which  is  poisonous  to  man,  we  shall  discuss  the 
action  of  this  alkaloid  rather  than  the  crude  substance  imported  un- 
der the  name  of  opium. 

757.  Properties  and  tests. — Pure  morphin  crystallizes  in  the  form 
of  prisms  belonging  to  the  rhombic  aysl^m.  It  ia  soluble  in  about 
1,000  parts  of  cold  water,  and  in  500  parts  of  boiling  water;  also  in 
about  100  parts  of  cold  alcohol  and  in  36  parts  of  boiling  alcohol; 
it  is  almost  insoluble  in  etber,  and  but  slightly  soluble  in  chloroform ; 
it  is  very  soluble  in  amyl  alcohol;  also  very  soluble  in  dilute  acids; 
acid  salt£  of  morphin,  which  are  readily  soluble  in  botb  water  and 
alcoliol,  are  thus  formed. 

The  following  are  some  of  the  chief  characteristics  of  morphin : 

1.  Neutral  scsquichlorid  of  iron,  dropped  on  crystals  of  morphin, 
renders  them  blue,  or,  added  to  an  aqueous  solution  of  morphin,  gives 
a  blue  color,  unless  an  excess  of  the  iron  compound  be  added,  in 
which  case  a  green  color  is  produced;  therefore,  the  precaution 
should  be  taken  to  add,  at  first,  only  the  smallest  possible  amount  of 
the  iron  solution.  It  is  usually  stated  that  this  green  color  is  due 
to  an  excess  of  acid  in  the  iron  solution ;  but  the  ordinary  laboratory 
reagent,  which  always  contains  a  alight  excess  of  acid,  wiD  give  the 
blue  color  if  not  added  in  excess,  as  the  writer  has  repeatedly  ob- 
served. This  is  an  exceedingly  delicate  teat,  when  the  morphin  is 
pure;  but  the  presence  of  strychnin,  or  other  organic  matter  of  va- 
rious kinds  diminishes  its  delicacy.  The  solution  of  morphin  should 
not  be  more  dilute  than  1 :  5,000.  This  test  is  also  valuable,  because 
the  mixture  of  iron  and  morphin  solutions  does  not  prevent  the  re- 
action with  nitric  acid  (see  4).  Fallacies. — Tajinic  and  gallic  acids 
with  a  little  water,  and  an  infusion  of  cloves  or  pimento,  also  form 
blue  compounds  with  sesquichlorid  of  iron. 
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i.  FriJhde'B  reagent,  which  is  ooncentrated  Bolphiuie  acid  oontain- 
ing  in  Bolution  molybdate  of  Bodimn  or  ammonium  in  the  proportioD 
of  1  centigram  of  molybdate  in  1  cubic  centimeter  of  anlphuric  acid, 
forme  one  of  the  most  delicate  tests  for  morpbin  which  we  have.  A 
drop  of  this  reagent,  brou^t  in  contact  with  morphin  or  one  of  its 
Baits,  dissolves  it,  producing  immediately  a  beautifnl  violet-colored 
BolutioQ,  which  changes  soon  to  a  green,  then  to  a  brown-green,  later 
to  a  yellow,  and  after  twenty-four  hours  to  a  bluish-violet  again.  This 
is  an  exceedingly  delicate  teat,  reacting  with  morphin  when  only  .05 
of  a  milligram  of  the  latter  is  tested.  (Bragendorff. )  This  same  re- 
agent gives  characteristio  color  reactions  with  many  of  the  other 
alkaloids. 

3.  Hosemann's  test"  is  also  an  exceedingly  delicate  one  for  mor- 
phin. It  is  performed  as  follows :  Allow  a  crystal  of  morphin  to 
dissolve  in  a  drop  of  concentrated  sulphuric  acid  and  remain  for 
twelve  or  fifteen  hours  at  the  ordinary  temperature,  or  for  one  half 
an  hour  at  the  temperature  of  boiling  water,  for  an  instant  at  150' 
0.  (302°  F.),  and  then  introduce  a  small  particle  of  some  oxidizing 
agent,  such  as  nitric  acid,  niter,  chlorate  of  potessium,  chlotin  water, 
sodium  hypochlorite,  or  sesquichlorid  of  iron,  whoi  a  beautiful  blue 
or  red  dish- violet  color  is  produced,  which  changes  quickly  to  a  blood 
red,  and  gradually  becomes  colorless.  This  test  is  delicate  for  .01 
of  a  milligram  of  morphin.  Other  organic  substances  do  not  usually 
interfere  with  it,  if  one  of  the  chlorin  compounds  is  used  as  the 
oxidizing  agent 

4.  Nitric  acid  reddens  morphin  or  ite  salts  (tJie  chlorate  excepted, 
iiccording  to  Dumas),  and  forms  with  them  an  orange-red  solution, 
which  is  much  darkened  by  an  excess  of  ammonia,  and  which  be- 
comes yellow  after  a  little  time.  Fallacies. — Nitric  acid  produces  a 
red  color  with  several  other  bodies,  as  brucin,  commercial  strychnin, 
several  volatile  oils  (as  oil  of  pimento  and  oil  of  cloves),  some  resin- 
ous substances,  etc 

5.  Iodic  acid  is  deoxidized  by  morphin,  iodin  being  set  free. 
Hence,  when  this  alkaloid  is  added  te  a  solution  of  iodic  acid,  the  li- 
quid becomes  reddish-brown,  and  forms  a  blue  compound  with  starch 
(iodid  of  starch).  Fallacies. — Sulpliureted  hydrogen,  sulphurous 
acid,  phosphorous  acid,  aulphocyanid  of  potassium,  sulphosinapisin, 
iiud  all  otlier  reducing  agents,  have  a  similar  effect  on  iodic  acid. 
Of  course  if  the  morphin  be  pure,  these  fallacies  have  no  applica- 
tion. 

■FrmenlM'B  ZdUchrift,  1878.  p.  108. 
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6,  Morphin  is  precipitated  from  solutionB  of  ita  saltfl  by  pliosjjbo- 
molybdic  acid.  This  reagent  being  very  sensitive,  the  process  of  pre- 
paring it  is  bere  given :  A  yellow  precipitate  from  molybdabe  of  ainnio- 
miini,  to  whicb  nitric  acid  has  been  added,  is  obtained  by  pbospliate 
of  sodium,  and  well  washed;  this  precipitate  is  then  suspended  in 
wat«r,  and  beated  with  carbonate  of  sodium  till  perfectly  dissolved ; 
then  the  aolutioQ  is  evaporated  to  dryness  and  calciucd  to  drive  off 
the  ammonia.  If,  after  the  calcination,  only  a  partial  reduction  has 
been  accomplished,  the  mass  is  again  calcined,  after  having  been 
sprinkled  with  nitric  acid.  Afterwards  beat  the  calcined  muss  in 
distilled  water,  add  enough  nitric  acid  to  make  tbe  solution  strongly 
acid,  and  a  sufficient  quantity  of  water  to  make  10  parts  of  the  li- 
quid to  1  of  tbe  saline  substance.  In  this  way  a  golden-yellow  li- 
quid ia  obtained,  which  should  be  kept  away  from  ammoniacal  va- 
pors. This  reagent  with  .2  of  a  cubic  centimeter  of  a  solution  of 
anlpbate  of  morphin,  of  the  strength  of  1  part  in  5,000  of  water, 
gives,  gradually,  a  turbidity.  It  also  precipitates  many  of  tbe  other 
alkaloids  from  solutions  of  their  suits. 

7,  If  morphin  be  mixed  with  a  little  cane  sugar,  and  this  mixture 
treated  with  concentrated  sulphuric  acid,  a  wine-red  color  is  pro- 
duced. (Weppen.)  This  test  will  show  the  color  witb  ,01  of  a  milli- 
gram. 

8,  Among  other  teats  for  morphin  the  following  may  be  mentioned 
B8  the  more  important:  1.  Morphin  is  precipitated  from  solutions 
of  its  salts,  when  not  too  dilute,  by  ammonia  water;  and  the  crys- 
tals of  morphin  thus  obtained  may  he  examined  with  tbe  microscope. 
2.  A  orystaUine  precipitate  is  also  produced  by  Mayer's  reagent, 
which  contains,  in  1  liter  of  water,  13,546  grams  of  corrosive  subli- 
mate, and  49.8  grams  of  iodid  of  potassium.  3,  A  solution  of  iodid 
of  potassium  produces,  in  a  solution  of  a  salt  of  morphin,  a  precipi- 
tate consisting  of  groups  of  white,  silky  needles,  i.  A  brown  precip- 
itate is  produced  by  a  solution  of  iodin  in  iodid  of  potassium,  sim- 
ilar to  those  given  by  this  reagent  witb  many  of  tbe  other  alkaloids. 
5.  A  solution  of  bichromate  of  potassium  gives,  with  solutions  of 
morphin,  an  amorphous  precipitate,  which  gradually  becomes  crys- 
talline. All  of  these  precipitates  may  be  formed  in  a  drop  of  tlie 
solution  of  morphin  in  a  watch  glass  or  upon  a  glass  slide,  by  the 
addition  of  a  drop  of  tbe  reagent;  and  tbe  precipitate  can  then  be 
easily  examined  with  the  microscope. 

758.  Preparations. — The  present  United  States  Phnruiaropn'iii 
(1890)  describes  a  deodorized  opium,  in  the  form  of  100  grams  of 
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powdered  opium,  vhich  Bhall  contain  IS  to  1 5  per  cent  of  morplun,  I7 
macerating  the  same  with  ether,  and  adding  reoentlj  dried  augu  of 
milk  in  powdered  form  in  sufficient  quantity  to  moke  100  gnmi. 
This  is  evidently  a  substitute  for  &e  requirements  by  the  edition  ot 
1880,  diat  the  majrimum  strength  of  opium  ahiill  oontaia  IS  pa 
cent  of  morphin;  and  this  obviates  the  necessity  of  cautioning;  tlu 
medical  public,  as  we  mentioned  in  our  previous  edition,  against  tlie 
strraigth  of  the  opium  preparations  of  the  Pharmacopotia  in  the  edi- 
tion of  1880.  The  preparations  of  opium  prescribed  by  the  editi<a 
of  United  States  Fharmacopceia  (1890)  are  now  of  uniform  strengtii, 
based  on  the  required  presence  in  opium  of  nine  per  cent  of  morphin, 
except  in  those  preparations  where  the  deodorized  opium  is  prescribed 
for  use. 

Other  preparations  (U.  S.  P.)  are  opium  and  ipecac  powder; 
glycyrrhiza  troches;  opium  and  ipecac  tincture;  deodorised  tinctuit 
of  opium ;  extract  of  opium  containing  18  per  cent  of  morphisr-tbt 
process  of  assay  described;  opium  pills,  100  piUa  containing  100 
grains  (6.5  gm.)  of  powdered  opium;  opium  plaster  containingt 
per  cent  of  extract  of  opium ;  tincture  of  opium  containing  10  per 
cent  of  powdered  opium,  100  cubic  oentimetera  of  this  tinctsn 
should  yield  1.3  to  1.5  grams  of  crystallized  morphin;  camphortted 
tincture  of  opium  (paregoric)  containing  4  grams  of  powderwi  op- 
ium in  1,000  cubic  centimeters;  vinegar  of  opium  containing  109 
grams  of  powdered  opium  in  1,000  cubic  centimeters;  wine  of  op- 
ium, of  same  strength  as  preceding  vinegar  of  opium. 

759.  Absorptdon  into  Byttem. — Opium  itself  is  absorbed  into  the  svs- 
tem  slowly  or  rapidly,  according  to  the  method  by  which  it  may  be 
administered,  and  the  form  in  which  it  is  given ;  for  instance,  an  old 
opium  pill  may  be  swallowed  and  so  slowly  acted  upon  by  the  digeS- 
ive  fluids  in  the  stomach,  that  its  peculiar  effects  follow  very  slowlj- 
Opium  may  be  administered,  combined  with  oil  of  theobroma,  u  1 
suppository  in  the  rectum,  and  be  slowly  absorbed.  Liquid  prepan- 
tiona  of  opium  are  absorbed  more  slowly  in  the  rectum  than  when 
swallowed  into  the  stomach.  Opium  administered  to  a  fasting  stom- 
ach is  more  rapidly  absorbed  than  when  taken  with  food.  Upon 
these  and  similar  circumstences  depend  the  absorption  of  opium  and 
its  active  principle,  inorphin ;  hence  it  follows  that  wlien 
it  is  more  slowly  absorbed,  it  may  be  gradually  undergoing  eiimina 
tion  from  the  body,  and  the  symptoms  of  ita  action  may  be  delayed, 
or  so  much  retarded  and  modified  that  whut  might  in  one  case  bei 
poisonous  dose  becomes  under  other  circumstances  a  uonpoiaoitoD: 
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loae.     In  regard  to  its  action  in  diseased  states  of  the  eliminating 
prgaoe,  reference  is  made  to  a  paragraph  (§  1),  where  this  part  of 
subject  is  fully  discussed. 
Opium   smoking   is   another  method   of  its   administration,   and 
liough  not  precisely  like  the  effects  produced  upon  the  body  by  other 
ivonues  of  introduction,  its  stupefying  and  intoxicating  effects  are 
generally  known  from  the  popular  works  of  Do  Quincy  and 
der  writers ;  in  the  case  of  smoking,  however,  some  of  the  alkaloids 
destroyed  or  weakened  by  the  action  of  heat  or  by  combustion, 
id  other  injurious  alkaloids  formed,  such  as  picolin. 
The  tincture  of  opium  in  proportionate  doaea  causes  nearly  the 
ayinyitums  in  man  as  may  follow  the  use  of  raorphin,  though  it 
liable  to  cause  the  troublesome  itching  or  pruritus  of  the  skin 
Fed  after  morphin  has  been  absorbed  into  the  system. 

760.  Uorphin  and  its  relative  alkaloids. — The  most  important  alka- 
oids  of  opium,  iu  reference  to  the  poisonous  action  of  this  drug,  are 
lorphin,  codein,  narcotin,  narcein,  papaverin,  and  thebain.  Of 
tieae,  morphin  is  by  far  the  most  important  alkaloid  to  which  opium 
lainly  owes  its  toxic  characteristics.  Morphin  is  found  in  opium 
ambined  in  part  with  meconic  acid,  and  in  part  with  sulphuric  acid. 

toxicology,  morphin  and  meconic  acid  are  the  two  most  important 

onstituents  of  opium,  because,  in  the  analyses  for  the  detection  of 

of  poisoning  by  opium,  these  two  bodies  are  usually  separated 

id  identified.     Meconic  acid  is  not  found  in  any  other  substance 

(cept  opium,  and,  consequently,  when  detected,  is  generally  suffi- 

ient  to  furnish  the  indication  of  the  presence  of  opium. 

761,  Symptoms  of  aente  poisoning. — No  matter  in  what  way  mor- 
may  be  giren  to  a  person  in  gfmd  health,  the  absorption  of  an 

aunt  sufficient  to  produce  poisonous  effects  is  followed  by  a  train 
symptoms  easily  recognized  under  the  head  of  opium  narcosis:     A 
eusation  of  fullness  or  dizziness  of  the  bead,  accompanied  by  a  feel- 
ing of  mental  and  physical  ease,  an  exhilaration  of  intellectual  ac- 
tivity,  and    a    rather   rapid    pulse;    often,    however,    there    is    an 
unpleasant,  disquieting  sensation  of  an   intolerable  itching  of  the 
prurituB,^ — especially  noticed  about  the  nose  and  forehead, — 
chich  the  patient  makes  slow  and  feeble  efforts  to  relieve  by  acratch- 
l,  and  which  may  extend  all  over  Uie  body,  and  may  even  interfere 
rith  the  sleep-producing  effects  of  the  drug.     Nausea  and  vomiting 
may  be  an  early  symptom;  and,  sometimes,  when  the  dose  has  been 

El  large,  this  sjinpt^ini  is  so  severe  that  it  may  cause  rejection  if  a 
ge  amount  of  the  poison,  and  thus  prevent  the  absorption  of  an 
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&mount  airfficieot  to  cause  death ;  it  is  in  this  way  that,  occasionallj, 
a  person  intent  on  aelf-dealruction  has  awakened  to  a  consciousneM 
of  kis  object  having  been  defeated.  Faintnesa  is  sometimes  an  earK 
symptom,  but  iustaneefl  of  this  are  not  common. 

The  sjraptoma  produced  by  a  poisonous  dose  of  opium  or  its  prep- 
arations differ  from  those  which  are  occasioned  by  moderate  and  re- 
medial dosea  of  the  drug.     While,  in  the  latter  the  purely  narcotic 
effects  do  not  occur  without  a  certain  degree  of  previous  exhilaration 
and  stimulation,  in  the  former,  symptoms  of  mental  depression  come 
on,  such  as  lassitude,  headache,  a  peculiar  oppressive  feeling  in  the 
head,  drowsiness,  stupor,  and  complete  insensibility;  this  last  condi- 
tion may  pass  on  to  coma,  and  ia  generally  preceded  by  stertorous 
breathing.     During  this  stage,  reSex  action  to  external  noises,  and 
the  irritation  of  the  skin,  are  exaggerated;  but  the  patJent  can  bo 
roused,  though  he  immediately  relapses  into  a  state  of  stupor.     Dur- 
ing coma,  the  patient  oaimot  be  roused  by  any  noise.     The  respira- 
tory movements  are  peculiarly  recognized  under  the  name  of  "nar- 
cotiam,"  being  at  first  hurried,  and  afterwards  labored  and  irregular 
and  slow;  the  breathing  may  become  more  and  more  difficult  and 
alow  and  irregular,  as  described  under  the  name  of  the  "Cheyiie- 
Stokes  type."     During  the  next  period,  the  skin  is  cold  and  moist, 
because  opium  and  morpbin  arrest  all  secretions  except  that  of  the 
akin,  and  there  is  generally  relaxation  of  the  muscular  contraction; 
the  pupila,  in  the  early  stagea,  are  contracted  and  insensible  to  light; 
in  the  latter  stages  of  opium  or  morphin  |x»iaoning,  they  may  be  di- 
lated and  also  insensible  to  light,  and  this  latter  phase  is  generally  a 
fatal  sign,  indicating  general  muscular  paralysis.     Though  conatipa- 
tion  is,  aa  a  rule,  present,  there  may  be,  in  some  cases,  a  alight  purg- 
ing action.     It  is  known,  generally,  that  vomiting,  occurring  before 
the  presence  of  stupor,  ia  a  favorable  sign  of  recovery.     The  peculiar 
odor  of  opium  may  be  noticeable  in  the  breath,  and  so  distinguished 
from  the  narcotism  produced  by  alcohol, — esj>ecially  when  taken  in 
the  form  of  a  liquid  preparation.     Poisoning  by  morphin  and  its 
salts  is  not  followed  by  the  amell  of  opium  in  the  breath.     Oi-casion- 
ally,  there  are  idiopathic  variations  in  these  symiJtoma,  as,  for  in- 
stance, a  high  temperature  with  a  quickened  pulse,  and  spasms  of  a 
tetanic  nature  with  dilatation  of  the  pupils,  may  be  noticed  in  the 
earlier  stages.     The  fatal  signs  of  poisoning  in  acute  morphinism 
are  an  extremely  feeble  pulse;  pupils  dilated  and  not  responsive  to 
the  action  of  light;  generally,  muscular  relaxation,  shown  by  drop- 
ping of  the  limbs,  falling  of  tlie  lower  jaw,  and  relaxation  of  the 
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sphincter  muscles ;  eometimes  peraons  recover  from  the  severe  symp- 
toms of  opium  or  morphin  poisoning,  and  then  fall  suddenly,  some- 
times even  after  a  period  of  days,  into  a  relapse,  become  comatose, 
and  die. 

In  the  police  records  there  may  be  found  cases  of  somewhat  the 
same  symptoms,  which  are  attributed  to  opium  poisoning,  but  they 
are  really  due  to  a  hemorrhage  in  the  pons  Varolii  (brain).  This 
error  is  caused  on  accoimt  of  the  peculiar  action  of  the  contractod 
pupils,  and  the  insensibility  to  light  which  exists  in  that  acpidentiil 
disease.  Sonietimea  carbolic  acid  poisoning  has  been  mistjikeu  for 
opium  poisoning;  as  in  the  former  ease,  the  pupils  are  contracted, 
and  there  are  strong  signs  of  narcotism.  This  error  should  not  oc- 
cur, because,  in  carbolic  acid  poisoning,  the  odor  of  this  acid  is  very 
strong.  Morphin  occasionally  produces  symptoms,  which  seem  sim- 
ilar to  those  occurring  in  strychnin  poisoning  unless  carefully  ob- 
served; but  they  should  be  distinguished  from  strychnin  spasms, 
since  convulsions  from  these  two  drugs  are  distinctly  different  We 
have  remarked  in  our  first  chapter  that,  where  there  are  pathological 
conditions  of  the  organs, — especially  of  the  kidneys  (pre-eminently 
the  contracted  granular  form), — fatal  effects  of  morphin  in  small 
doses  are  more  prevalent  on  account  of  the  slow  elimination  by  the 
kidneys  of  this  drug.  This  is  an  important  consideration  in  medico- 
legal oases,  and  the  reader  is  referred  to  that  part  of  the  first  chapter 
in  which  this  subject  is  more  fully  treated. 

There  is  a  very  interesting  case  in  regard  to  this  matter  reported 
in  136  New  York  Court  of  Appeals  cases,  p.  423,  33  N.  E.  65. 
People  V.  Harris.  In  this  case  the  defendant  was  convicted  of  mur- 
dering a  woman  by  administering  morphin;  but  he  insisted  that  she 
died  of  uremic  poisoning,  from  a  diseased  condition  of  kidneys,  or 
of  a  hemorrhage  of  the  pons  Varolii. 

The  court  declared  that  the  fact  that  the  deceased  was  able  to 
speak  with  clear  articulation  and  rationally  when  she  was  awakened 
from  her  sleep  was  significant,  and  was  somtthing  which  ia  not  pos- 
sible where  a  person  is  attacked  with  uremic  coma  or  with  hemor- 
rhage of  tlie  pons  Varolii  in  the  brain,  while  it  is  quite  possible  in 
the  first  stage  of  morphin  narcosis;  and  the  court  further  declared 
that  a  sense  of  exhilaration,  first  noticed  from  her  remark  about  hav- 
ing had  pleasurable  dreams,  did  not  comport  with  any  disease  of  the 
brain  or  with  uremic  poisoning. 

In  this  case  it  appeared  that  the  deceased  had  no  constitutional 
idiosyncrasy  as  to  morphin;  because,  a  few  months  before  death,  she 


1 


fi  761]  ^^^^         ALKALOIDS.  ^^^^  gja 

had  doses  of  V4  grain  (0.016  gm.)  every  three  hours  for  about  twelve 
hours,  and  of  1/6  grain  (0,011  gm.)  thereafter  every  four  hours  for 
twenty -four  hours. 

It  appeared  that  a  minimum  dose  to  produce  the  conditions  nar- 
rated of  the  deceased  would  be,  according  to  the  evidence,  from  2  to  3 
grains  (0.13  to  0.19  gm.)  of  morpbin. 

The  following  is  in  the  opinion  of  the  court  per  Gray,  J. : 

"Great  hulk  of  this  record  is  made  up  of  the  evidence  given  on 
behalf  of  the  People  to  establish  a  poisoning  by  morpbin  as  the  cause 
of  tlie  death,  and  to  demonstrate  the  guilt  of  the  accused ;  while  the 
evidence  in  his  behalf  was  confined  to  the  examination  of  several 
medical  experts,  for  the  purpose  of  proving  that  the  death  of  the  de- 
ceased might  he  attributed  to  other  causes  than  to  morpbin  poisoning. 
The  evidence  connecting  the  sccused  with  the  commission  of  the 
crime  charged  was  wholly  circumstantial.  There  was  neither  testi- 
mony by  some  eyewitness  of  the  giving  of  the  poison,  nor  of  any  ad- 
mission by  the  accused."  Body  of  Helen  Potts  (victini)  was  ex- 
humed fifty-five  days  after  death  from  a  brick  vault,  where  dry,  grav- 
elly soil  kept  the  air  in  vault  dry;  the  body  had  been  embalmed,  and 
was  in  good  state  of  preservation  (girl  nineteen  years  of  age). 

There  was  no  appearance  at  autopsy  of  any  evidence  of  disease  of 
heart  or  kidneys,  or  of  pregnancy.  Brain  congested  as  usual  in 
opium  poisoning.  Stomach  removed,  submitted  to  a  chemist,  who 
found  murphin  in  its  contents  and  also  lining  membrane,  and  oo  evi- 
dence of  quinin  (as  claimed  by  convicted  he  bad  given  bar).  The 
fiuid  used  for  embalming  contained  no  morphin. 

A  sufficiently  large  dose,  or  the  continued  use  of  several  small 
doses,  causes  a  very  marked  contraction  of  the  pupil  of  the  eye,  and 
generally  a  loss  of  sensitiveness  of  the  surface  of  tbe  eyeball.  The 
experienced  medical  practitioner  will  recognize  this  condition  of  the 
eye  as  jieculiar  to  opium  narcosis.  After  these  primary  symptoms, 
the  individual  will  fall  into  a  condition  of  sleep  or  drowsiness  accom- 
panied with  quiet  and  pleasant  dreams,  not  unfrcquently  with  a  cold 
iind  clammy  akin  bathed  in  perspiration,  with  suppression  or  reten- 
tion of  urine,  and  sometimes  with  increase  of  surface  temperature 
and  a  general  blu.sb.  If  the  dose  be  repeated  after  this  train  of  symp- 
toms has  appeared,  or  if  the  original  dose  has  been  large  enough, 
these  symptoms  grow  more  intense,  and  the  pulse  and  respiratory 
movements  become  very  much  slower,  the  latter  being  reduced  from 
the  normal  number  of  18  per  minute  to  3  or  4  per  minute.  With 
jioibunuus  doses,  the  period  of  intellectual  excitement  and  exhilara- 
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tion  is  almost  always  so  short  as  to  escape  observation,  and  the  whole 
train  of  ayinptoma  above  described  in  detail  follow  each  other  so 
rapidly  that  tlie  victim  may  fall  into  a  deep  sleep  from  which  lie  may 
at  first  be  aroused,  but  this  is  soon  succeeded  by  coma,  and  stertorous 
and  slow  breathing,  the  pulse  is  sluggish  and  scarcely  perceptible,  the 
face  dusky  and  cyanotic,  the  extremities  cold  and  clammy  to  the 
touch,  the  pupils  contracted  to  a  pin's  point;  but  just  before  dciilh 
takes  place,  signs  of  asphyxia  are  present,  the  pupils  dilate,  and  tlie 
pulse  becomes  quick  and  scarcely  perceptible.  It  should  be  noted 
here  that  the  urine  may  be  albiuninous  and  contain  casts  from  the 
tubules  of  the  kidneys,  which  may  lead  to  the  suspicion  that  the  vic- 
tim is  the  subject  of  Eright's  disease.  We  have  already  seen  in  fatnl 
poisoning  by  other  violent  poisona  (mercury,  ammonia,  arsenic,  pho:i- 
phorna,  etc)  that  this  eliminating  organ  may  be  subjected  to  such 
efForla  to  get  rid  of  the  fatal  drug  that  it  becomes  congested,  and  may 
show  signs  of  disturbance  of  ita  functions  by  secreting  albuminous 
urine  containing  casts;  this  is  undoubtedly  a  common  occurrence  in 
poisoning,  and  should  not  he  overlooked.  If  the  kidneys  have  been 
the  subject  of  disease,  the  post-mortem  appearances  will  solve  tlie 
doubt  whether  the  disease  or  the  drug  ia  responsible  for  the  fatal 
result. 

The  apparent  inconsistency  in  the  presence  of  the  two  opposing 
conditions  of  dryness  and  excessive  moisture  of  the  surface  of  the 
body  needs  some  comment  Generally  speaking,  the  dryness  and 
warmth  of  the  surface  of  the  body  is  the  most  common  symptom,  hut 
there  are  a  number  of  undoubted  cases  of  morphin  poisoning  where 
copious  perspiration  is  a  singular  and  imfrequent  symptom.  It  ia 
mentioned  by  Christison,  who  says  that  in  one  case  "the  sheets  were 
completely  soaked  to  a  considerable  distance  around  the  body;"  and 
Dr.  Morland  observed  it,  in  an  equal  degree,  in  a  case  he  has  re- 
ported.*" Delirium  ia  very  rare,  and,  when  it  occurs,  ia  of  a  passive 
character.  In  the  adult,  convulsions  have  been  seldom  observed,  al- 
though one  or  two  curious  cases  have  been  reported  in  which  they 
were  witnessed.  In  children,  however,  they  are  not  uncommon. 
Occasionally,  spontaneous  vomiting  takes  place,— especially  after 
the  ingestion  of  the  drug  in  large  quantities, — and  some  instances 
have  occurred  in  which  this  early  rejection  of  the  poison  from  the 
stomach  has  saved  the  life  of  the  individual.  A  child  niue  years  of 
age,  mentioned  by  Dr.  Coale,  recovered  in  this  way  after  having 
swallowed  4  grains  (0.26  gm. )  of  opium  and  4  of  extract  of  belladon- 

■Am.  Jonr.  o(  Med.  Sci.  Oct.  188*. 
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na.  The  pulse  also  varies  in  character,  heing  usually  feeble  and  irreg- 
ular, but  sometimes  full  and  slow;  in  a  case  reported  by  Dr.  J.  R  S. 
Jackson,  it  is  described  as  "rapid,  foil,  and  throbbing."  Such  differ 
ences  depend  often,  probably,  upon  the  variable  periods  at  which  tfae 
observation  is  made ;  thus,  the  akin  is  warm  and  perspiring,  and  tte 
pulse  rapid  and  feeble,  or  perhaps  even  strong,  early  in  the  case;  while 
later,  if  the  patient  gets  worse,  the  surface  becomes  cold  and  pale, 
and  the  pulse  slow,  feeble,  and  irregular.  Much  also  may  depend 
upon  the  constitutional  irritabili^  of  the  system ;  but,  in  persons  wbo 
have  accustomed  their  system  to  the  use  of  morphin,  enormous  doses 
may  be  tolerated  without  producing  opium  narcosis  or  other  danger- 
ous effects.  It  should  be  remarked  that  the  pernicious  habit  of  a 
continued  use  of  morphin  most  usually  entails  disease  and  an  earl; 
death  from  chronic  poisoning,  though  there  are  exceptional  cases. 

Hie  differences  between  poisoning  by  opium  and  by  other  narcot- 
ics are  briefly  these:  Aconite,  digitalis,  and  tobacco  do  not  produce 
stupor,  nor  does  conium,  except  in  very  lai^  doses,  and  oven  then 
not  uniformly;  hyoscyamus,  stramoniiun,  and  belladonna  excite  vio- 
lent delirium,  and  extreme  dilatation  of  the  pupiL  Inebriation  by 
alcohol  bears  a  very  close  resemblance  to  opium  narcotism  in  many 
cases;  but  the  former  is  preceded  by  confusion  of  ideas  or  complete 
delirium,  and  the  breath  is  strongly  tainted  with  the  alcoholic  odor. 

The  symptoms  usually  commence,  in  the  adult,  within  an  hour 
after  the  poison  has  been  taken;  but  sometimes  the  confirmed  nar- 
cotic effects  do  not  come  on  until  a  later  period.  In  a  case  quoted  by 
Dr.  Taylor,  the  patient  was  found  totally  insensible  in  fifteen  min- 
utes. In  Dr.  Lynian's  case,"  a  female,  after  taking  1  ounce  of  laud- 
anum with  suicidal  intent,  began  very  suddenly,  in  thirty-five  min- 
utes, to  lose  her  pulse  and  muscular  power,  and  had  slight  spasms; 
the  lips  became  livid,  there  was  spasmodic  dropping  of  the  lower  jaw, 
the  extremities  were  cold,  and  in  ten  minutes  more  she  was  unmis- 
takably dead.  Thus,  three  quarters  of  an  hour  only  elapsed  from 
the  ingestion  of  the  laudanum  to  her  death.  Dr.  Coale'*  states  that 
he  met  with  a  case  fatal  in  the  same  time,  and  Dr.  Taylor  quotes  ■ 
similar  one.  Dr.  Beck  reports  a  case  which  proved  fatal  in  two 
hours.    Another  is  given  which  terminated  in  two  and  a  half  hours." 

The  average  duration  of  cases  of  poisoning  by  opium  is  stated  by 
Christison  to  be  from  eleven  to  twelve  hours.  The  rapidity,  or  in- 
deed the  certainty,  of  death  does  not  always  correspond  with  or  de- 

"Ibid.  'BoBtoii   Med.   ud   Surg.   Jour.  Vol. 
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pend  upon  the  amount  taken,  when  this  is  beyond  the  limits  of  safety. 
Among  the  cases  above  referred  to  is  one  by  Dr.  Jackson,  which  re- 
covered, although  90  grains  (5.83  gm.)  of  opium  were  t^ken,  and  no 
relief  was  afforded  for  three  hours  afterwards.  In  the  case  mentioned 
by  Dr.  Taylor,  of  8  man  who  bad  taken  from  28  to  30  grains  (2  gm.) 
of  opium  the  symptoms  were  so  little  characteristic  of  poisoning  by 
this  drug  that  no  suspicion  was  entertained  of  its  having  been  used, 
and  death  took  place  rather  suddenly  in  ten  hours  after  the  fatal  dose 
had  been  swallowed.**  On  the  other  hand,  the  most  rapidly  fatal  case 
yet  recorded  was  the  one  above  referred  to,  in  which  only  1  ounce 
(31  cc.)  of  laudonuni  was  swallowed.  The  fact  should,  however,  be 
borne  in  mind  that  laudanum,  or  any  solution  of  opium,  is  more 
prompt  in  its  effects,  because  it  is  more  readily  absorbed  than  solid 
opium, 

762.  Symptom)  of  chronic  poisoning. — Chronic  poisoning  by  opium, 
called  "raorphiiiisiii,"  is  quite  common.  It  generally  occurs  from 
tbe  original  using  of  morphin — especially  by  subcutaneous  injection 
— for  the  relief  of  pain. 

The  hypodermic  or  subcutaneous  method  of  introducing  opium 
into  tbe  system  is  unfortunately  well  known  to  others  than  medical 
practitioners,  and  undoubtedly  might  be  used  in  cases  of  criminal 
intent,  though  no  recorded  cases  are  known  to  the  writer  where  a 
criminal  has  resorted  to  this  means  of  destroying  the  life  of  his  vic- 
tim. The  pain  involved  in  the  method  is  an  obvious  disadvantage, 
which  would  occur  to  the  mind  of  an  unprofessional  person  desiring 
to  escape  the  consequences  of  his  criminal  action. 

Morphin  itself  is  rarely  used,  as  it  is  not  so  soluble  in  wat«r  as  its 
salts.  By  an  easy  computation,  1  part  of  the  sulphate  and  the  hy- 
drochlorate  of  morphin  will  be  found  to  contain  about  three  quarters 
of  their  weight  of  morphin,  and  the  acetate  about  two  thirds.  The 
most  commonly  used  of  these  salts  of  morphin  are  the  sulphate  and 
acetate.  The  subcutaneous  method  of  introducing  morphin  is  fol- 
lowed in  about  fifteen  minutes  with  the  symptoms  of  its  action ;  and, 
in  several  recorded  instances,  where  this  method  has  been  employed 
upon  persons  whose  great  susceptibility  to  the  poisonous  action  was 
unknown,  a  small  dose,!^  grain  (0.016  gm.),  has  caused  death,  and 
one  instance  is  recorded  where  even  y^  grain  (0.008  gm.)  was  fol- 
lowed by  profound  and  fatal  coma,  or  a  state  of  hebetude  from  which 
it  was  impossible  to  arouse  the  patient.     Occasionally,  too,  a  care- 

"Taylor's  Med.  Jurispnidence,  flth  ed. 
p.  162. 
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less  introduction  of  tlie  drag  directly  into  a  vein  Iiu  deluged  the  coi- 
tral  circulator;  ejatem  with  a  dose  which  would  not,  if  dow^  ib- 
sorbed,  have  done  any  material  harm. 

763.  Lethal  dote. — Children  are  more  snaceptible  to  opinm  pcnmt- 
ing  than  adulta  even  under  the  role  of  the  pro  rata  doee  aa  between 
infants  and  grown  persons.  This  suaceptibility  to  poiaoning  fnm 
opium  lies  especially  in  its  action  upon  the  respiratory  nerve  oentan. 
Children  under  five  years  ahoold  not  receive  a  doee  over  0.05  to  0:18 
grains  (0.003  to  0.12  gm.)  of  morpbin.  A  poisonous  dose  for  adolti 
would  be  1  to  3  grains  (61  to  184  tng.),  in  persons  not  addietad  to 
the  use  of  the  drug;  among  persons  habituated  to  its  uae  very  laigs 
doses  may  be  taken  with  impunity,  ao  far  aa  the  acute  symptoim  of 
poisoning  are  concerned.  Theee  doses  refer  to  the  ingestion  1^  the 
stomach.  The  subcutaneous  use  of  morphin  must  be  restricted  to 
much  smaller  doses,  on  account  of  the  more  rapid  absorption  in  tlM 
blood  at  one  time.  It  is  always  safer  to  commence  with  a  gmall  dose, 
say  1/8  or  1/6  of  a  grain  (8  to  10  mg.).  This  dose  should  not  be  n- 
peated  for  an  hour  aa  a  medicinal  remedy  to  a  person  nnaocuitomed 
to  its  use.  Dangerous  and,  sometimes,  fatal  results  hare  ooconed, 
not  frequently,  however,  after  a  subcutaneona  injection  of  %  of  a 
grain  (0.016  gm.). 

The  pharmacopceias   of  Germany,   Qreat  Britain,   Austria,  ud 
Switzerland,  prescribe  the  following: 

Maximum  Medidnal  QiuuitiUM  of  Uorpbin  or  Its  SiLlts  for  AdnlU. 

In  (me  do«&  In  24  tioan. 

GnuDB.       Qruris.  Qniiu.  Gnaa 

German  FharniaeopreiK  I90S                                 OJi            0.03  IJt  0.10 

Gernmn  PhannacopiFia  1872                                 0.5             0.03  1.0  ILIt 
Britiah  PharmacopteiB  188S                                  0.{t             0.03 

Austrian  Pharmacopeeift                                         O.S             0.03  1.0  0.11 

Swiu  Pharmacopceift  1803                                 OJt           0.03  l.a  OJ* 

Uaximum  Medicinal  QiuntitlM  o(  Oplmn  for  Adulta. 

In  one  dose.  b  24  tioiir*. 

Qrftias.       Oram*.  Graina.  Oruni. 

O^rman  Phnrmaropcela  1805                                 2.S            0.15  7-7  MO 
BritiHh  Pharmacopteia  1SB5                                  3.0            0.20 

Austrian  PharmacopiBlB                                          Z.8             O.IS  7.7  O.S> 

Swiu  Phanaacopteia  1893                                     2.3             O.IS  7J!  OX 

Owing  to  the  varying  susceptibility  of  individuals  to  the  poisonom 
action  of  opium,  it  is  not  possible  to  state  the  amount  which  will  le 
uniformly  fataL     The  doae  which  may  cause  poisonona  symptoisi 
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varies  even  among  tbose  unaccustomed  to  tlie  use  of  morpbio;  but 
when  tbe  habit  of  taking  morpbin  is  an  old  one  it  is  impossible  to 
attach  any  limit  to  the  tolerated  dose.  Cases  have  been  reported 
where  a  dose  of  from  20  to  50  graius  ( 1.3  to  3.24  gm. )  baa  not  caused 
a  fatal  result  It  should  not  be  gatliered  from  what  is  here  stated  that 
no  dose  of  morphin  can  cause  death  even  in  those  wbo  are  habilitated 
to  its  use,  since  this  inference  is  not  true ;  tbe  only  doubt  exists  as  to 
stating  in  advance  what  number  of  grains  is  sufficient  to  cause  death  in 
any  given  case  of  a  morphin  eater,  who  takes  a  definite  amount  perdiem 
of  the  same  drug.  There  are  two  factors  which  interfere  with  a  cor- 
rect answer  to  this  question;  first,  tbe  difficulty  of  ascertaining  accu- 
rately what  amouut  of  morphin  is  being  taken  each  day;  and  second, 
tbe  insufficient  number  of  atteafa^d  cases  upon  which  to  base  an  opin- 
ion. The  former  of  these  conditions  is  obscure,  from  the  fact  that 
the  opium  or  morphin  eater  is  especially  anxious  to  conceal  bis  habit, 
as  well  as  the  amount  which  be  takes  daily,  and  the  vitiated  intellec- 
tual condition  caused  by  his  habit  has  so  obtimded  his  moral  sense 
that  no  intelligent  and  experienced  medical  practitioner  would  ac- 
cept his  statement  on  oath  as  to  the  dose  he  habitually  takes. 

The  personal  experience,  not  only  of  the  editors,  but  of  other  phy- 
sicians who  have  had  under  observation  cases  of  this  character,  tends 
to  show  that  it  is  only  by  dogging  the  steps  of  the  individual  and 
those  persons  about  him  that  any  correct  surmise  can  be  made.  But, 
leaving  entirely  out  of  our  consideralion  of  this  question  the  morphin 
and  opium  eat«r,  it  is  difficult  to  form  an  opinion  of  the  precise  size 
of  the  fatal  dose  of  morphin  required  in  individuals  not  accustomed 
to  its  use. 

A  case  is  referred  to  by  Dr.  Taylor  in  which  4  grains  (0.26  gra.) 
proved  fatal;  and  another  in  which  death  was  supposed  to  have  re- 
sulted from  a  dose  of  2  drams  (7,75  cc.)  of  laudaniun,  but  it  was  un- 
certain whether  as  much  as  half  an  ounce  had  not  been  swallowed.  A 
gentleman  affected  with  acute  rheumatism  died  comatose  after  taking, 
at  intervals  of  an  hour,  four  pills,  each  of  which  contained  ^  of  a 
grain  (0.022  gra.)  of  morphin."  In  Dr.  Lyman's  case,  1  ounce  (31 
CO.)  of  laudanum  wa"  the  muse  of  speedy  death.  Tlie  smallest  dose 
which  has  proved  fatal  to  a  child  is  1/20  of  a  grain  (0.0032  gm.)  of 
opium."  The  child  was  six  days  old.  Dr.  J.  B.  S.  Jackson  met  with 
a  case  in  1845  in  which  five  drops  of  laudanum,  injected  into  the  rec- 
tum of  a  child  eighteen  months  old,  caused  death  in  six  hours.     In- 

"Mcd.  Timee  uid  G&i.  Jmw,  1800,  p.  "Dr.  E.  Smltii,  Amoc  Ued.  Jour. 
£54.  April,  1864. 
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stances  are  quoted  bj  all  writers  (m  toxicology  of  deatli  in  ehildnii 
from  extremely  small  doees,  such  as  1/10  or  1/6  o£  a  grain  (0.0065 
or  0.013  gm.),  and  most  practitionere  have  witnessed  alBrmin;  symp- 
toms from  a  few  drops  of  laudanum,  or  fractional  doses  of  Dotbt's 
powder  given  to  children.  In  many  instances  these  have  been  disn- 
pated  only  by  active  medical  interference,  sucb  as  oold  affusion,  gal- 
vanism, etc" 

Trousseau  states  that  be  has  seen  narootic  effecte  in  children  fmn 
a  dose  of  the  wine  of  opium,  equivalent  to  less  than  1/100  of  a  grain 
(0.0005  gm.)  of  this  drug.  It  is  well  known  that  a  child  may  be  nar- 
cotized by  the  milk  of  a  nurse  who  has  taken  opium.  Bonchardat  re- 
lates that  nine  newborn  children  were  narcotized  by  the  decoction  of 
a  single  poppyhead.  In  London,  an  infant  four  days  old  was  de- 
stroyed by  1/20  of  a  grain  (0.0032  gm.)  of  opium,  or  about  one  drop 
of  laudanum ;'"  and  in  Edinburgh  the  same  effect  vas  produced  by 
two  drops  of  laudanum  in  an  infant  also  four  days  old." 

The  following  cases  prove  the  possibility  of  recovery  after  exces- 
sive doses  of  this  drug.  A  gentleman,  seventy-two  years  of  age,  re- 
covered from  the  effects  of  12  drams  (46.65  gm.)  of  laudanum  ;**  aih 
other,  aged  thirty-five  years,  after  ^  ounce  (15.55  gm.)  of  tliis  prep- 
aration had  been  taken  ;*^  in  the  third  case,  above  an  ounce  waa 
swallowed,  and,  although  the  symptoms  were  intense,  the  patient  m- 
oovered,  temporarily  at  least,  with  paralysis  of  the  ri^t  side.** 
Another  case  ia  reported,  in  which  90  grains  (5.83  gm.)  of  opium 
were  taken  by  a  female,  who,  however,  recovered.*'  An  infant  of 
twelve  months  has  recovered  from  the  effects  of  72  drops  of  laudi- 
num;**  another,  six  days  old,  after  2  grains  (0.13  gm.)  of  powdered 
opiiim;*'  and  a  child,  not  quite  six  years  old,  from  a  dose  of  7H 
grains  (0.48  gm.)  of  opium,  T^ich  were,  however,  mixed  with  ao 
equal  quantity  of  prepared  chalk.*" 

According  to  Dr.  Taylor,*'  cases  are  recorded  where  1  grain  (0.005 

"Fide  I.  Young'i  case  and  reference*  "  Brit,     and     For.     Hed.-Chir.     R«- 

given  by  Dr.    Hays,   Am.   Jour,  of  Med.  XXU.  523. 

Bci.  April,  lf)52.  p.  426i  also  a  very  in-  "Am.  Jour,  of  Med.  Sci.  Oct.  ISM,  p. 

■tructive  cnae  by   Dr.    Herapftth,   where  385. 

respiration   was   artificially   maintained  **  Edin.  Med.  Jour.  IIL  716. 

by  means  of  the  galvanic  battery  until  *  Boston   Med.   and  Surg.  J<Hir.  Dte. 

the  narcotism  passed  off  and  the  cbild  tS57,  p.  367. 

was  saved.    Lancet,  Am.  ed.  1852,  p.  450.  "  Am.  Jour,  of  Med.  Sci.  April.  IMf. 

■*  Times  and  Gazette,   April,   1854,  p.  p.  3fl7. 

380.  "  TreatiM  on  Fouona,  Fhila.   1875,  p. 

-Kdin.  Med.  Jour.   IL   148.  5«. 

"Lancet.  July,   1857,  p,   80. 

"  Boston   Med.  and  Surg.  Jour.   Aug. 
1855,  p.  21. 
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Bi.)  of  the  hydrochl orate  of  morphin  has  proved  fatal  to  adults,  ODe 
H^whom  took  the  medicine  in  solution,  and  died  in  about  seven  hours ; 
Vvecoud,  in  pill,  and  died  in  thirteen  houra;  a  third,  in  a  powder,  and 
dtvd  in  about  ten  houra;  and  a  fourth,  by  subcutaneous  adminiatm- 
licai,  and  died  in  about  eighteen  or  twenty  hours.  A  fifth  case*^  ia 
reported  in  which  a  woman  died  in  twelve  hours  after  taking  only  1 
Ktiiu  (0.0G5  gm.)  of  morphin  in  a  pill.  "Dr.  Anstie  met  with  a  case 
B'v'i'^'^  3  grains  (0,195  gm.)  of  morphin  given  as  an  injection,  per 
rmctum,  caused  death  in  sixteen  hours."**  On  the  other  hand,  the 
^Aucet  *"  records  a  case  of  a  child  only  two  years  of  age,  who  recov- 
H»d  after  a  doae  of  1  grain  (0.066  gm.)  of  the  acetate.  A  number 
Bf  similar  cases,  which  are  reported  in  medical  journals  and 
^her  literature,  show  that  the  susceptibility  to  the  poison- 
Bv  action  of  morphin  ia  very  great  in  some  cases,  and  ex- 
perienc«  has  taught  the  danger  of  giving  a  dose  of  this  narcotic  larger 

tn  one  quarter  of  a  grain,  unless  the  medical  attendant  is  aware  of 
peculiarity  of  his  patient  in  this  respect     It  is  obvious  that  too 
rt  an  interval  between  the  repetition  of  small  doses  may  cause 
poisonous  symptoms,  ae  well  as  when  the  commencing  doae  is  large. 
Dr.  Taylor^*   shows  that,  in  England,  homeopathic  physicians  give 
doses  of  morphin — and  without  a  written  prescription — of  size  equal 
Jo  those  of  physicians  in  regular  practice,  who  write  their  prescript 
Hhu  to  be  made  up  by  tlie  apothecary.     He  cites  a  case  in  his  own 
experience,  where  a  woman's  life  waa  imperiled  in  this  way  from 
jjteniate  powders  of  morphin  to  the  amount  of  V^  grain  (0.032  gm.). 
^pd  of  sugar  of  milk  without  medicament.     He  suggests  that,  if  tho 
woman  had  died  and  left  only  one  powder  uneaten,  it  might  have  been 
^pund  by  analysis  to  contain  only  the  innocent  sugar  of  milk,  and  thus, 
Jpon  the  theory  of  the  practice  of  a  homeopathic  practitioner,  no  sus- 
picion would  have  attached  to  the  poisonous  character  of  the  powder, 
because  it  would  Im'  supposed  to  contain  only  an  infinitesimal  amount 
of  any  medicine.     We  do  not  say  that  bomeopathists  in  America 
practise  in  this  way,  but  the  writer  has  personal  knowledge  of  a  case 
occurring  in  his  vicinity  of  a  similar  character  to  that  quoted  by  Dr. 
Taylor-     Dr.    Eastes*'    has   met   with    some   homeopathic   globules 
)ich  contained  1  ^ain  of  morphin  instead  of  i-^W  grain. 
The  fatal  consequences  arising  from  the  constant  and  ignorant  use 
'BOBtrume  containing  opium  or  its  alkaloids,  in  domestic  practice, 
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are  undoubtedly  very  frequent.  There  is  m  oertain  ebronic  poUon- 
ing  induced  by  the  use  of  thia  drug  and  ita  derivatives  (eapeciallj 
morphin),  which  has  very  commonly  been  brou^t  to  notice.  Pare- 
goric and  certain  "soothing  aynips  and  powders,"  given  to  children 
by  ignorant  persons  in  order  to  produce  quiet  and  sleep,  have  been 
proved  to  be  very  injurious  to  health,  and,  in  a  few  instances,  death 
haa  been  caused."  The  children,  however,  become  tolerant  of  the 
poison,  and,  though  their  death  may  not  be  immediately  attributed 
to  the  continued  use  of  the  narcotic,  yet  their  constitution  beoomea 
undermined.  "In  the  late  Mr.  G-ranger's  report  on  the  Children's 
Employment  Commission,  it  is  stated  that  laudanum  and  other  prep- 
arations of  opium  are  given  to  young  children  in  gradually  increased 
doses,  until  the  child  will  bear  from  16  to  20  drops  of  laudanum  at 
a  time.  The  majority  of  these  children  die  by  the  time  they  an  two 
years  old.""* 

The  following  is  from  the  report  of  the  superintendent  of  health 
and  oi^  registrar  of  Providence,  Bhode  laland,  on  the  deaths  in 
that  city  for  March,  ISTS."* 

"The  decedent  from  poisoning,  in  March,  was  a  child,  killed  by  a 
dose  of  Mrs.  Winslow'a  soothing  syrup.  It  has  long  been  known  to 
physicians  that  the  soothing  properties  of  this  popular  medicine  are 
due  to  opium  in  some  form,  and  that  the  quantity  of  opium  is  so 
large  as  to  make  it  a  decidedly  dangerous  nostrum.  There  is  no 
doubt  that  a  considerable  number  of  deaths  every  year  should  be  re- 
corded :     'Poisoned  by  Mrs.  Winslow's  soothing  syrup.'  " 

The  influence  of  idiosyncrasy  in  modifying  the  usual  effects  of 
opium  is  often  seen,  and  may  be  of  importance  in  legal  medicine. 
Thus,  Griaolle  states  that  he  saw  narcotism  induced  in  a  lady  by  '^ 
grain  (0.032  gin.)  of  opium.  Dr.  Christison  mentions  the  case  of  a 
gentleman  who  was  always  narcotized  by  as  little  as  7  drops  of  lauda- 
num, and  Taylor  observed  alarming  symptoms  from  the  injection  in  a 
clyster  of  1  grain  of  opium.  Some  diseases  render  the  system  extremely 
susceptible  to  its  poisonous  action,  as  has  been  observed  in  a  previous 
chapter  (§  4),  where  this  portion  of  our  subject  in  relation  to  fo- 
rensic medicine  has  been  fully  described.  On  the  other  hand,  painful 
diseases  enable  the  person  to  use  very  large  doses,  not  only  without 
injury,  but  with  positive  advantage ;  but  it  has  been  found  by  experi- 
ence that  it  is  a  popular  medical  fallacy  to  suppose  that  morphin  or 

"  California    Medical    Gazette,    Not.  "  Tajlor,  Med.  Jurisprudmce,  1865,  p. 

1880;   Am.  Jour,  of  Phnrm.  May,  1872,  1154. 

S.  2^1,    from    I'uci&c    Med.    and  Surg.  "Boston  Med.  nnd  Sutc.  Jour.  April, 

our.  1873,  p.  432. 


OPIUM  HABIT.  ^^^^  [I  783 

ium  m&7  be  freely  given  so  long  as  pain  is  experienced.     There 

■re  manj?  caaee  recorded  where  this  fallacy  has  led  to  such  free  uae 

of  the  anodyne  that  the  patient  suddenly  becomes  comatose  and  dies. 

The  hnbit  of  taking  opium  diminishes  the  influence  of  this  drug 

apon  the  Eyslcm,  and  doses,  which  in  other  cases  would  be  absolutely 

poisonous,  are  taken  with  entire  impunity  by  persona  who  indulge  in 

this  hnbit.     When  this  habit  has  been  acquired  in  later  adult  life, 

its  effect  upon  the  duration  of  life  is  not  ao  well  marked  aa  in  youngiT 

lOns,  yet  recent  knowledge  shows  that,  as  a  general  rule,  opium 

tera  die  from  defects  of  interstitial  nutrition  or  from  cerebral  dis- 

"     The  picture  of  the  opium  eaters  and  smokers  of  the  East,  as 

,wn  by  travelers,  is  indeed  a  melancholy  one,  and  their  geiieial 

timony  is  that  there  it  undoubtedly  has  the  tendency  to  shorten 

life.     This  is  the  conclusion  arrived  at  by  Mr.  Little,  of  Singapore, 

fts  the  result  of  careful  and  extensive  inquiries  at  that  place  of  tlie 

wners  of  opium  shops,  of  the  smoker.')  who  frequented  them,  the 

risoners  in  the  house  of  correction,  and  tlie  paupers  at  a  poorhouse. 

he  following  picture  of  the  effects  of  the  habitual  use  of  opium  is 

,wn  by  this  gentleman:     "As  the  habit  grows  upon  its  unhappy 

itini,  the  first  evils  experienced  are  disturbed  sleep,  watchfulness, 

ddiness,  sometimes  headache,  capricious  appetite,  a  white  tongue, 

'requently  costiveness,  indescribable  oppression  in  the  chest,  and  ha- 

es»  of  the  eyes.     Afterwards,  a  copious  secretion  of  mucus  takes 

from  the  eyes  and  often  from  the  nose  also;  digestion  becomes 

.uch  impaired,  and  micturition  difBcult;  a  mucous  discharge  begins 

flow  from  the  organs  of  generation;  the  sexual  organs,  at  first 

irctematu rally  excitable,  gradually  lose  their  tone;  the  body  wastj?s, 

iG  muscles  lose  their  tonicity,  and  the  bones  are  affected  with  dull, 

awing  pains  for  some  hours  in  the  morning.     By  and  by  the  figure 

pa,  and  a  peculiar  shuifling  gait  is  acquired,  by  which  alone,  a 

iractised  eye  may  recognize  an  old  opium  debauchee.     At  the  same 

e,  the  eyebrow  droops,  the  lower  eyelid  becomes  dark,  the  eye  it- 

:If  seems  to  sink  and  ^row  dim,  and  the  whole  expression  is  that  of 

iremature  old  age.     In  both  sexes  the  procreatlve  power  is  greatly 


jliice 


'Thli  nibjm!t  rwwivpd  pBrlieulnr  at- 
tention from  Dr.  Cliriatinon.  in  con»P- 
^ilpnce  o[  !t«  impnrtnnpp  in  ft  rfraark 
ibln  eivil  trial.  The  Knrl  iif  Mur  ef- 
fected insurances  on  liii  life  to  s  Inrge 
•mount,  while  addicUil  to  the  vice  nf 
opium  e«lin((,  and  died  two  ypnr»  uftcr- 
mrds  of  dropsy.  Hf>  hnd  ui>c<1  Inudnnum 
for  30  yrtiTt.  at  times  to  tlii^  amount  of 
2  or  S  ouoecB  daily,  and  died  at  the  a^ 


nf  67.  He  "uffpred  greatly  from  rheiima- 
tism.  The  in^iirnnce  rnnipiiny,  having 
hr-on  unawnr?  of  thi'<  hiibit,  refiifed  pny- 
menl  on  thp  Eimind  of  ita  hnvinjj  s 
tpndenpy  to  shorten  life.  The  person 
holdhiii  the  policy,  therefore,  insliliilcd 
iin  nction  nniiniil  the  nimpany.  whii^h 
was  derided  in  tnvor  o(  the  former,  but 
00  other  grounds. 
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leaseoed,  and  in  those  women  who,  oevertheleas,  do  bear  children,  the 
secretion  of  milk  is  defective.  The  influence  of  the  habit  on  the  gen- 
erative functions  is  indeed  bo  decided  that,  were  it  not  for  fresh  »r- 
rivalfl  from  China  and  other  parts  of  the  East,  the  population  of 
•Singapore  would  very  soon  be  seriously  diminished.  "'*'  Finally,  ac- 
cording to  this  author,  structural  derangement  is  induced,  the  digest- 
ive and  assimilative  functions  become  very  much  impaired,  strumous 
affections  are  readily  developed,  and  the  opium  smoker  succumbfl, 
without  resistance,  to  any  violent  disease. 

Some  Eastern  travelers,  however,  assert  that  the  habit  has  no  ten- 
dency to  shorten  lif&  Thus,  Dr.  Macpherson  says  that,  although  the 
habit  of  smoking  opium  is,  in  China,  universal  among  rich  and  poor, 
we  find  them  to  be  a  powerful,  muscular,  and  athletic  people;  and 
Dr.  Burues,  who  resided  several  years  at  the  court  of  Scinde,  saya 
that  "it  will  be  found  in  general  that  the  natives  do  not  suffer  much 
from  the  use  of  opiiuo.**  A  celebrated  Cntchee  chief,  who  had 
taken  opium  largely  all  his  life,  was  alive  at  the  age  of  eigh^,  par- 
alyzed by  years,  but  his  mind  unimpaired." 

Dr.  Christiaon,  moreover,  found  upon  an  examination  of  twenty- 
five  cases,  the  particulars  of  which  he  obtained  from  various  quarter^ 
that  instances  of  longevity  among  opium  eaters  in  Great  Britain 
were  not  uncommon.  In  most  of  these  cases,  it  is  expressly  staled 
that  no  injurious  effect  upon  the  general  health  was  observed;  in 
some  instances  indeed,  the  persons  being  ruddy  and  robust  in  appear- 
ance. In  a  few,  unpleasant  symptoms  were  experienced  only  upon 
tlie  intermission  of  the  habit  The  only  inference  that  can  at  preseni 
bo  drawn  from  the  testimony  of  travelers,  and  from  these  obsiTva- 
lions  reported  by  Dr.  Christison,  is  adverse  to  the  general  belief  that 
opium,  like  intemperance  in  strong  drink,  has  a  tendency  to  shorten 
life  when  habitually  used.  Future  observation  must  decide  whether 
this  reasonable  belief  is  really  the  correct  one.  The  possibility  .if 
abruptly  discontinuing  the  habit  without  injury  to  the  constiiuiion 
has  been  shown  by  Dr.  Christison."* 

A  more  recent  therapeutical  authority  on  this  subject  of  mor- 
fhinism""  writes  in  regard  to  this  subject  as  follows: — 

"A  statement  of  the  extreme  amounts  of  morphin  taken  by  pers"ns 
habituated  to  its  use  would  have  but  little  value,  and  could  perhnps 
be  paralleled  from  the  experience  of  a  large  proportion  of  the  reaiVrs 
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>f  tills  book.  A  somewhat  extended  inquiry  among  druggists  in 
assuchusette,  by  Dr.  F.  E.  Oliver,  revealed  the  fact  that  1  dram  (4 
jm. )  per  week  is  by  no  means  an  uncommon  allowance  for  a  regular 
<nsumer.  The  dangers  of  a  confirmed  morphin  habit  have  probably 
leen  somewhat  exaggerated,  so  far  as  the  bodily  health  is  ctmcemed. 
th«re  is  no  doubt  that  a  person  may  be  an  habitual  user  of  morphin 
or  years,  and  retain  a  reasonable  degree  of  health,  sustaining  him- 
lelf  nearly  as  usual  in  society  and  business,  and  keeping  his  stimulus 
rom  being  suspected.  The  effects  moat  obvious  to  himself  will  be 
ligestive  disturbances  in  the  form  of  loss  of  appetite,  dyspepsia,  con- 
Itipation,  and  emaciation;  and,  on  the  part  of  the  nervous  system, 
of  mental  energy,  clearness,  and  decision,  and  extreme  and  iiide- 
seribable  distress,  as  the  effect  of  each  dose  passes  off,  and  lasting 
until  its  repetition.  The  most  good  and  least  bad  effects  may  be  at- 
tuned by  always  using  the  smallest  possible  dose  which  will  give  the 
desired  effect,  and  increasing  as  slowly  as  possible.  The  usual  ten- 
dency among  habitual  users  of  morphin  for  purposes  of  stimulation 

b>  increase  the  dose  rapidly.  The  habit  is  difficult,  but  by  no 
means  impossible,  to  escape  from.  Unfortunately  it  is  far  from 
rare,  and  it  is  practised  in  both  ways,  the  ordinary  method  by  the 
mouth  and  the  subcutaneous  injection,  the  latter  causing  apparently 

s  disturbance  of  the  digestion.     The  physician  should  never  put 

hypodermic  syringe  into  the  hands  of  a  patient  for  habitual  use, 
except  under  extreme  necessity;  and  if  obliged  to  do  so  occasionally, 
should  withhold  all  in-structions  which  would  enable  the  patient  to 
continue  the  administration  without  medical  advica  Many  so-called 
opium  antidotes  are  solutions  of  morphin." 

There  is  no  doubt  in  the  minds  of  medical  men  of  the  present  time 
that  the  habit  of  opium  eating  is  injurious  to  health,  and  therefore 
calculated  to  shorten  life.  In  any  proposal  for  life  insurance,  the 
insurers  ought  to  be  informed  of  tbia  habit,  where  it  exists,  and  no 
medical  man  should  sanction  itA  concealment  merely  because  many 
persona  addicted  to  the  habit  have  lived  for  years  in  tolerable  health. 
The  practice  often  is,  and  may  be,  concealed  from  a  medical  attend- 
ant; then  the  insured,  if  not  candid  in  avowing  its  existence,  must 
expose  his  representatives  to  the  risk  of  losing  all  benefit  under  the 
policy." 

764.  Poisoning  by  morphin  or  its  salts. — Poisoning  by  morphin  or 
its  salts  rct{uires  no  further  consideration  than  has  been  given  above^ 

*  Taylor.  M*d.  Jiirispnidfnpe,  IMS.  p. 
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sinoe  opium  owea  its  poisonotu  nature  principall;  to  tliis  alkaloid, 
and  the  intensity  of  the  effects  of  poisoning  by  any  preparation  of 
opium  ia  directly  proportionate  to  the  amount  of  morphin  present  in 
the  opium.  The  Bymptoms  are  rather  more  prompt  in  their  appear^ 
ance,  but  are  otherwise  entirely  similar  to  those  produced  l^  opium 
or  laudanum.  For  an  adult  male,  the  medicinal  doae  of  morphin, 
its  acetate,  bydrochlorate,  or  sulphate,  ia  1/6  grain  (0.011  gm.). 
Death  has  been  caused  by  1  grain  (0.065  gm.)  of  the  hydrochlorate 
taken  in  divided  doees  over  a  period  of  six  hours,'*  and  by  1%  grains 
(0.087  gm.)  within  four  hours."  The  former  doae  was  equal,  prob- 
ably, to  6  grains  of  opium.  For  an  adult  female  the  medicinal  dose 
is  y^  grain  (0.008  gm.).  For  a  child  the  proportionate  dose  should 
not  be  more  than  that  fraction  of  the  dose  prescribed  for  adults,  found 
by  dividing  the  child's  age,  in  years  completed,  by  the  umnber 
twenty-four;  viz.,  for  a  female  child  undra-  one  year,  1/96  grain 
(0.0006  gm.)  of  morphin.  It  was  for  poisoning  with  the  acetate  of 
morphin  that  Castaign  who  had  formerly  been  a  pupil  of  Orfila,  was, 
in  the  year  1823,  tried  and  executed  in  Paris.  He  was  convicted  less 
upon  the  medical  than  the  circumstantial  evidence  offered,  since  with 
the  most  ingenious  refinement  of  cruelty,  he  had  administered  tartar 
emetic  to  his  victim  for  the  purpose  of  getting  rid  of  any  of  the  poi- 
son which  might  have  remained  in  the  stomach.  The  medical  testi- 
mony could  only  show  that  the  symptoms  and  post-mortem  appear- 
ances were  not  opposed  to  the  supposition  that  morphin  was  the  cause 
of  death. 

765.  Compound  poisoning  with  opium  or  morphin. — ^It  would  be  im- 
possible to  describe  in  this  treatise  the  symptoms  of  compound  poi- 
soning in  such  a  manner  as  to  prevent  a  confused  idea.  A  medical 
expert  should  be  competent,  from  a  knowledge  of  the  symptoms  pre- 
sented in  any  given  case,  to  explain  the  modifications  of  opium  poi- 
soning by  the  control  of  another  poison  (see  §  46),  from  a  knowledge 
acquired  of  the  symptoms  caused  when  either  poison  was  admini^ 
tered  alone ;  but  the  predominance  of  these  symptoms  will  depend 
upon  the  more  active  of  the  two  or  three  drugs  used  together,  or  the 
interval  of  time  elapsing  between  the  period  at  which  each  was  ad- 
ministered, or  the  relative  size  of  the  dose  taken.  After  the  general 
remarks  upon  tliis  subject  in  our  opening  chapter  further  comment 
is  unnecessary. 

766.  Treatment. — In  acute  cases,  the  same  treatment  as  with  alo"- 
hol ;  empty    the    stomach,    and    arouse    the    patient    to  respiratoiy 
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efforts;  flip  the  surface  of  tlie  bodj  vith  the  end  of  a  wet  towel  or 
with  fine  birdies;  this  flagellation  will  excite  the  capillary  circula- 
tion and  promote  oxidation.  In  a  case  treated  by  the  writer,  where 
the  respiration  of  an  adult  was  reduced  to  four  feeble  movements  of 
tlie  chest,  this  method  of  treatment,  carefuUv  performed,  improveil  his 
oonditioD  each  five  or  ten  minutes,  so  that  in  the  course  of  half  an 
hour  the  patient  could  be  lifted  on  his  feet,  and  he  could  walk  around 
Ui«  room,  three  persons  holding  him  erect,  one  of  whom  forced  loco- 
motion by  pushing  the  legs  from  behind;  in  the  course  of  &n  hour  the 
patient  made  voluntary  movements  of  locomotion  and  was  gradually 
restored  to  consciousness.  This  illustration  is  offered  simply  to  show 
that  persistency,  even  with  this  simple  means  of  resuscitation,  may 
be  expected  to  produce  a  successful  result.  Artificial  respiration,  if 
practised,  should  be  at  the  rate  of  eighteen  times  a  minute,  and 
•hould  he  resorted  to  in  case  the  efforts  to  breathe  on  the  part  of  the 
palieut  are  not  noticeable.  The  state  of  the  pulac  rate  is  not  of 
much  consequence,  as  the  respiratory  movements  are  the  first  and 
most  important  to  be  obtained.  Recently,  a  treatment  by  the  admio- 
istration  of  permanganate  of  potash  has  been  advocated  for  the  pur- 
pose of  accomplishing  the  oxidation  of  morphin  in  the  tissues.  This 
remedy  is  recommended  in  doses  of  1  grain  (0.06  gm.)  more  than 
the  quantity  of  morphin  which  has  been  taken,  the  remedy  being  dis- 
Bolred  in  3U  or  40  parts  of  water;  this  should  be  taken  by  the  moutlu 
The  use  of  atropin  as  a  counter-poison  against  opium  and  morphin 
is  still  a  subject  of  contention  among  the  best  authorities.  It  is 
true,  however,  that  atropin  is  a  valuable  stimulant  to  excite  respira- 
tory movement,  and,  if  used  for  this  purpose  only,  would,  undoubt- 
edly, in  some  cases,  be  very  efficient  There  is  a  ca<*e,  mentioned  by 
Cruse,"*  of  an  infant,  a  week  old,  who  was  accidentally  poisoned  by 
a  grain  of  morphin.  Nothing  would  relieve  the  coma  residtinj; 
from  this  dose,  though  various  treatments  were  tried  for  several 
hours,  until  y^  grain  (0.016  gm.)  of  atropin  was  administered,  this 
do»e  being  repe-ated  at  the  interval  of  half  an  hour ;  recovery  was  com- 
plete in  thirty-six  hours  with  no  untoward  symptoms  resulting  from  the 
sdmiu istration  of  such  a  large  dose  of  atropin.  Atropin,  houevt^r, 
may  prove  a  dangerous  remedy  if  administered  too  late;  the  usujil 
dose  for  subcutaneous  injection,  when  the  period  is  early  after  that 
of  poisoning,  would  be  from  1/60  to  1/20  of  a  grain  (0.001  to  0.003 
gm. ).  Its  repetition  should  be  followed  cautiously  by  reft-rring  to 
the  dilatation  of  the  pupils  as  representing  the  absorption  of  atropin. 
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Ptof.  H.  C.  Wood  advisee  strongly  the  use  of  strychnm  in  do«tt  rf 
1/32  of  a  grain  (0.002  gm.)  subcutaneousl;  introduced  in  order  to 
excite  the  respiratory  movements.  The  use  of  strong  coffee  is  aW 
advised ;  it  is  beneficial  ba  a  common  remedy  to  stimulate  the  heut 
and  lung  nerve  oentera  Cocain  hjdrochlorate  is  also  indicated  m 
many  cases  to  be  administered  aubcutaneously  in  doses  of  from  ^4  ^ 
V2  of  a  grain  (0.016  to  0.032  gm.).  Reference  to  tbe  previoiu  articU 
on  cocain  (see  supra,  §  689)  will  show  the  reader  that  la^  qnaati- 
ties  of  cocain  can  be  administered  to  persons  in  the  habit  of  tikiif 
morphin,  without  serious  dangerous  symptoms;  so  that,  in  the  case  of 
acute  poisoning  from  morphin,  larger  doses  would  apparently  be  iit- 
dicated  to  combat  by  cocain  absorption  the  poisonous  action  of  latt- 
phin,  without  ascribing  the  explanation  of  this  apparent  tolerance  of 
cocain  to  morphinism.  It  is  su^ested  that  the  action  of  nuR^ 
in  preventing  oxidation  of  the  tissues  may  retard  the  abecvptiou  of 
cocain. 

767.  Action. — The  action  of  morphin  on  the  oratral  nervooB  ajtlea 
is,  first,  that  of  an  excitant,  wbidi  is  then  followed  by  depreouoD. 
The  depressing  action  upon  the  brain  mass — especially  of  the  hi^ 
intellectual  faculties — seems  to  be  produced  very  soon  after  the  fint 
excitation  has  appeared,  while  the  Btimulating  action  upon  the  Bpinil 
cord  persists  for  a  longer  period.  In  consequence  of  this,  the  me- 
dulla oblongata,  which  is  at  the  summit  of  the  spinal  cord,  seems  to 
show  its  depressing  action, — or,  in  other  words,  an  inhibition  of  itt 
functions, — especially  in  retarding  the  movements  of  respiratiixu 
On  the  other  hand,  a  depressing  action  upon  tbe  brain  mass  appeait 
to  render  the  patient  unconscious  of  an  existing  pain,  which,  carried 
to  a  higher  extent,  will  produce  sleep  and  unconsciousness.  The  re- 
flex action  of  the  periphery  of  the  nervous  system,  whose  action  is  it 
tbe  spinal  cord,  may  persist  even  after  the  period  of  nnconsciousnea), 
that  is  to  say,  the  irritation  of  a  noise  will  cause  the  patient  to  start; 
pinching  of  tbe  skin  will  start  a  quick  reflex  response;  and  persistent 
tactile  irritation  of  the  surface  of  the  skin,  as  by  two  pointed  instns 
inents  separated  in  their  contact,  can  be  discerned  as  easily  by  the  pi- 
tient  as  wiien  not  under  the  influence  of  morphin.  We  have  men- 
tioned as  one  of  the  effects  from  tbe  narcosis  of  morphin  poisoning 
the  "Cbeyne- Stokes"  form  of  respiration.  This  bag  been  more  par 
ticularly  described  in  detail  by  Loewy  who  found  that  larger  quan- 
tities of  carbon  dioxid  in  the  tissues  were  needed  to  increase  the  vol- 
ume of  air  received  into  the  lungs.  This  might  explain  the  peculiar 
slowing  action  developed,  because  opium  retards  oxidatimi  of  tie 
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ines,  an<I  the  blood  carried  to  the  brain  would  contain  leas  carbon 
dioxid  than  in  health. 

Morphin  has  but  little  action  on  the  central  nrgan  of  circiilntion, 
except  from  the  secondary  action  of  the  failure  of  the  oxidiition 
process  by  the  retarded  respiratory  movements.  The  blood  pressure 
mains  at  a  high  tension,  and  the  capillary  and  peripheral  arteries 
ihow  no  change  of  lumen  ;  the  consequence  of  tliia  is  dilatntion  of  the 
veins,  suffusion  of  the  countenance,  and  cyanosis  of  the  skin ;  the  face 
aving,  sometimes,  a  bloated  look.  Exciting  contraction  of  the  su- 
cial  capillnrie«i  brings  warmth  to  the  surface,  and  encourages 
piration.  It  should  be  specially  remarked  that  the  main  action  of 
irjAin   is  exerted    upon   the   respiratory,    rather   than   upon    ihe 

iac,  movements. 
The  action  of  opium  upon  dogs  is  different  from  that  on  roan ;  the 
fjespiration  being  more  rapid  and  stertorous,  and  the  reflex  actions 
marked.  There  is  a  partial  paralysis  of  the  hind  legs,  which 
ivea  a  "hyena"-like  attitude  to  the  dog;  convulsions  are  more  com- 
in  them.  Goats  will  take  larger  doses  in  proportion  to  their 
aize  than  would  be  supposed.  A  young  goat  weighing  30  kilos  could 
take  185  grams  and  recover;  it  would  seem  that  the  lethal  dose  is 
estimated  at  0,25  to  0,30  gra.  per  kilo  of  the  goat's  weight,***  The 
action  upon  cats  is  a  remarkable  degree  of  excitement,  increasing  in 
proportion  to  the  dose  given,  producing  convulsions  and  death,  with- 
out the  intervention  of  sleep.  Pigeons  are  specially  immune  from 
reasonable  doses  of  opium  mixed  with  their  food.  One  pigeon  is  said 
to  have  consumed  801  grains  of  opium  in  it«  food  dunng  a  period  of 
fourteen  days  after  receiving  the  poison.  The  action  on  man  is 
aometimes  very  rapid,  as  related  by  Tardien;  in  other  cases,  which 
are  not  common,  there  may  be  no  coma,  but  convulsions.  The  sud- 
action,  mentioned  by  Tardieu.  is  that  in  which  a  person  sinks  in- 
a  deep  sleep  within  five  of  ten  minutes,  and  dies  in  a  few  hours, 

768.  Dia^oiii. — The  diagnosis  of  opium  poisoning  may  be  con- 
with  poisoning  by  some  other  narcotic  substances,  as,  for  in- 
stance, alcohol,  chloral,  belladonna,  and  carbon  nionoxid  gas;  but  the 
absence  of  the  smell  of  either  of  these  substances  will  assist  in  distin- 
gnishiflg  between  them.  The  difference  between  the  convulsions  of 
opium  and  strychnin  is  sufficiently  evident  not  to  confuse  these  two 
poisons. 

769.  Fost-mortem  appearancea. — The  post-mortem  appearances  show 
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liypereiiiia  of  tlie  brain,  eometimes  with  serouB  effanoiu,  and  nuHstDre 
upon  the  surface  of  the  membranes. 

It  is  quite  unnecessary  to  particularize  tiifl  morbid  alterations 
A^ich  have  been  seen  in  persons  dying  from  poisonous  doses  of  opi- 
um, since  there  are  noae  which  are  sufficiently  apparent  or  diatisctiTe 
to  be  attributed  to  this  cause.  As  a  general  rule,  the  vessels  of  the 
brain  and  spinal  marrow  will  be  found  turgid,  and  the  lungs  and 
other  vascular  organs  congested,  while  the  blood  remains  fluid.  The 
multitude  of  diseases  and  of  modes  of  death  by  a3phyzia  which  may 
occasion  these  conditions  precludes  us  from  attaching  much  impor- 
tance to  them  as  indicative  of  death  from  opium.  Sometimes  opimn 
in  substance  or  laudanum  may  be  found  in  the  stomach,  or  the  tatter 
may  be  recognized  in  this  organ  by  its  smell ;  but  in  the  vast  majority 
of  cases  the  poison  is  eliminated  from  the  system,  so  that  at  the  post- 
mortem inspection  no  trace  of  it  will  be  found  except  in  urin& 

Though  the  lesions  which  have  been  noticed  in  the  organs  of  those 
poisoned  by  opium  have  no  very  specific  character,  still  they  are  al- 
most always  constant  The  stomach  and  intestines  are  8ometime» 
colored  on  their  interior  aspect  by  the  saSron-yellow  tint  of  opium. 
The  mucous  membrane  shows  varied  and  striking  tints,  formed  by 
the  mixture  of  the  coloring  matter  of  the  medicament  with  the  arbori- 
form  injections  of  the  blood  vessels,  thus  adding  a  vivid  red  to  the 
yellow  color.     (Tourdes.) 

M.  Tardieu,  in  his  excellent  treatise  on  Poisons,"  quotes  the  de- 
tailed account  of  a  post-mortem  examination  on  the  body  of  an  old 
man,  poisoned  by  about  an  ounce  of  laudanum,  as  given  bv 
Tourdes  :*'  The  autopsy  was  made  sixty-two  hours  after  death. 
Rigor  mortis  was  general  and  well  pronounced ;  there  was  no  sigD  of 
putrefaction;  the  abdomen  had  no  bluish  discoloration,  tliou^  aome- 
what  tympanitic  There  was  nothing  remarkable  about  the  expres- 
sion of  the  face ;  the  face  was  not  discolored ;  the  eyelids  had  a  bluish 
tinge.  The  pupil  was  moderately  dilated,  its  diameter  being  i  mil- 
limeters. Tlie  dura  was  somewhat  injected.  The  whole  surface  of 
tlie  body  was  pale.  There  was  no  sign  of  papular  eruption ;  but  the 
skin  of  the  chest  and  neck  presented  in  an  unmistakable  degree  the 
condition  of  papillary  elevations  known  as  "gooseflesh."  There  were 
several  spots  of  laudanum  on  both  hands.  The  akin  of  the  acrotum 
waa  strongly  injected;  there  was  no  erection  of  the  penis;  at  the 
meatus  urinarius  a  whitish,  milky  fluid  waa  found,  which,  on  miao- 
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apical  examination,  was  seen  to  contain  spermatozoa.  The  tonpm, 
which  lay  behind  the  dental  arch,  was  jellowiah  in  color,  and  alighily 
injt^-ted  at  the  base.  The  soft  palate  and  the  pharynx  were  of  a  red- 
dish tinge.  The  upper  part  of  the  cesophagus  was  of  a  pale  piuk 
color ;  the  lower  portion  was  bright  red. 

The  stomach  was  remarkable  on  account  of  the  yellowish,  green- 
1,  and  reddish  appearance  of  its  mucous  membrane;  the  yellowisli, 
greenish,  and  saffron  color  predominated  in  the  right  half;  a  strong 

Ipddish  injection  was  particularly  noticeable  in  the  left  half.    Some 
pi  spots  with  a  tinge  of  purple  were  observed  in  the  yellowish  discnl- 
^tion  extending  over  a  great  part  of  the  organ.     These  apota  were 
omied  either  by  bright,  very  limited  injections,  or  by  bloody  effu- 
_aion9.     The  miicous  membrane  was  of  the  usual  consistence,   and 
>wed  no  trace  of  erosion  or  ulceration.     The  stomach  contained  but 
Jl  amount  of  yellowish  matter  colored,  evidently,  by  laudanum, 
was  a  sour  smell.     The  duodenum  presented  the  same  yellow- 
ish discoloration  with  red  spots  and  arborizations;  its  mucous  mem- 
brane was  intact.    It  contained  some  yellowish  mattCT-  like  that  found 
in  the  stomach,  but  in  greater  abundance.     The  yellowish  discolora- 
tion extended  into  the  small  intestine  to  a  point  2  meters  distant 
from  the  pylorus;  beyond  this  point  the  mucous  membrane  was  of 
omial  appearance.     The  liver  was  nonnal  in  color  and  size.     There 
a  small  amount  of  bile  in  the  gall  bladder.     The  spleen  weighed 
ItlO  grams;  its  external  covering  was  enveloped  with  old  false  mam- 
aea  of  a  thickness  of  1  to  2  centimeters.     The  right  kidney  was 
Bormous;  it  contained  a  calculus  as  large  as  an  elongated  hazelnut, 
filling  its  pelvis,  and  taking  its  shape.     The  calculus  was  formed  of 

Eic  acid  and  urate  of  ammonium. 
The  bladder  contained  a  amall  amount  of  urine  having  an  acid  re- 
Lion.  The  pericardium  contained  a  small  quantity  of  serous  fluid 
alkaline  reaction.  The  heart  was  very  large,  weighing  620 
grams;  the  left  ventricle  was  much  hypertrophied,  the  thickness  <if 
walla  varying  from  2^/^  to  Sy^  centimeters.  The  arch  of  the 
>rta  was  dilated.  The  heart  contained  some  fibrinous,  dense,  col- 
rlesa  clots  which  had  prolonged  themselves  like  polyjii  into  tbc 
and  pulmonary  artery.  A  small  amount  of  reddish  and 
amous  blood  flowed  from  the  pulmonary  veins.  Blood,  which  was 
more  fluid,  flowed  from  the  superior  vena  cava.  The  lungs  were  r'>«c- 
oolored  and  crepitant.  There  was  a  well-marked  pulmonary  conpic- 
tion.  The  dura  mater  was  much  congested.  The  subarachnoid  flui'I 
was  extremely  abundant,  and  gave  tin-  liraiu  the  appearance  "f  ii  g  I- 
^kiniform  mass;  the  reaction  of  the  fluid  was  alkaline.     The  arach- 
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noid  presented  some  old  milkr  spots.  The  vessels  of  tbe  pia  mater 
were  mucli  injected.  The  cerebral  ventricles  contained  g  amall 
nmoiint  of  serous  fluid.  The  cerebral  parenchyma  was  markedly  in 
jected,  which  injection  was  equally  pronounced  at  the  front  and  the 
back.  The  chemical  analysis  performed  by  M.  Hepp,  chief  pharma- 
cist of  the  civil  hospital,  demonstrated  the  presence  of  morpbin  in  the 
substance  extracted  from  the  stomach  and  duodenum. 

At  first  sight  it  would  seem  reasonable  to  attribute  the  post-mortem 
effects  of  morphin  to  poisoning  by  nitric  acid,  were  it  not  that  the  ab- 
sence of  injury  to  the  tissue  removes  the  doubt.  Generally,  the  mu- 
cous membrane  of  the  alimentary  canal  is  free  from  alteration.  The 
surface  of  the  body  is  completely  discolored,  and  animal  heat  persists 
for  a  long  time,  even  after  the  invasion  of  cadaveric  rigidity. 

The  following  case  of  the  autopsy  of  a  suicide  by  morphin  is  re- 
ported by  Medical  Examiner  Draper:  (Case  220,  1894),  aged  fif^ 
years.  Chronic  nephritis.  Heart  normal.  Spleen,  pancreas,  stom- 
ach, intestines,  liver,  and  bladder  normal.  Kidneys  dense  and 
opaque;  on  section,  obscure  outlines  of  elements.  Brain,  vessels  of 
pia  mater  and  brain  substance  Injected;  many  punctate  hemorrhagM 
in  corpus  striatum. 

770.  Meconic  acid. — The  characteristics  of  this  acid  are  aa  foTlows: 
It  reddens  tbe  neutral  seaquisalta  of  iron;  tbe  rc-d  color  is  destroyed 
by  alkalies,  protochlorid  of  tin,  and  nitric  acid,  assisted  by  heitL 
This,  which  is  the  most  reliable,  test  for  meconic  acid,  is  still  open  in 
objection.  Thus,  sulphocyanic  acid  produces  a  similar  red  color  with 
the  peraalts  of  iron.  The  force  of  this  objection  is  derived  from  the 
fact  that  sulphocyanic  acid  is  naturally  sometimes  present  in  the 
saliva.  Christiaon,  indeed,  states  that  "it  iB  seldom  possible  to  prih 
cure  a  distinct  blood-red  coloration  from  the  saliva,  except  by  evap- 
orating a  larpe  quantity  to  dryness,  and  redlssolving  the  residue  in  a 
small  quantity  of  water;"  but  Pereira  diasents  from  this  statement, 
and  says  that  in  a  large  majority  of  cases  be  has  found  saliva  dis- 
tinctly and  unequivocally  reddened  by  the  persalts  of  iron.  He  says, 
moreover,  that  he  has  several  times  obtained  from  the  stomach  of  suh- 
jects  in  the  dissecting  room  a  liquor  which  reddens  the  salta  of  iron. 
We  believe  that  the  opinion  of  cbemists  now  is,  in  general,  in  8in>rd- 
ance  with  the  statements  of  the  last-named  author.  The  means  of 
distinguishing  tlie  sulphneyanid  from  [he  mccnnflle  are  to  be  found  ia 
the  action  of  chlorid  of  gold,  or  of  corrosive  sublimate :  since,  if  s  few 
drops  of  a  solution  of  either  of  these  reiigenls  bo  added  to  ihi-  red 
liquid,  the  color,  if  due  to  sulphocyanic  acid,  will  bt>  immediately  de- 
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Btroyed.  Further,  the  liquid  may  be  diluted  and  a  few  drops  of  a 
solution  of  the  acetate  of  lead  added;  a  precipitate  will  fall,  whicli 
is  eitiier  metMiiate  or  sulphocyanid  of  lead.  The  former  ia  insoluble, 
while  the  latter  is  quite  soluble,  in  acetic  acid, 

Meconic  acid  is  also  precipitated  from  its  solutions  by  ohlorid  of 
calcium  or  chlorid  of  barium,  into  the  form  of  crydtala  of  nieconate 
of  calcium  or  barium.  The  ace.tat«  of  lead  is  the  beat  reagent  to  uaa 
in  separating  meconic  acid  from  organic  mixtures,  since  the  precipi- 
tated meconat«  of  lead  can  be  collected  upon  a  filter  paper,  suspended 
in  water,  and  decomposed  by  sulphureted  hydrogen,  meconic  acid  re- 
maining in  solution  in  the  water,  and  the  black  sulphid  of  lead  being 
precipitated;  this  laat  can  be  separated  by  filtration,  and  the  excess 
of  sulphureted  hydrogen  expelled  from  the  filtrate  by  warming,  when 
we  have  left  a  tolerably  pure  solution  of  meconic  acid  which  can  be 
tested  as  above  mentioned. 

771.  Narcotin. — This  alkaloid  usually  crystallizes  in  the  form  of 
rhombic  prisms.  The  crystals  are  soluble  in  25,000  parts  of  cold, 
and  in  7,000  parts  of  boiling,  water;  but  when  amorphous,  as  when 
separated  from  its  salta  by  ammonia  water,  it  is  soluble  in  1,500  parts 
of  cold,  and  in  600  parts  of  boiling,  water.  It  is  soluble  in  120  pnrta 
of  cold,  and  in  20  to  24  parts  of  boiling,  alcohol ;  in  li3(J  parts  of  cold, 
and  in  48  parts  of  boiling,  ether;  it  is  very  soluble  in  chloroform 
(2.69  parts),  in  60  parts  of  acetic  ether,  and  in  about  22  parts  of 
benzol.^^  It  ia  quite  soluble  in  dilute  acids,  except  acetic,  and  is  eas- 
ily precipitated  from  these  solutions  by  ammonia  water  in  crystal- 
line form.  The  best  test  for  narcotin  is  that  recommended  by  Huae- 
mann.  This  consist.'}  in  treating  a  little  narcotin  (one  half  of  a  mil- 
ligram is  sufficient)  witb  0.2  of  a  cubic  centimeter  of  concentrated 
sulphuric  acid;  or,  dissolve  it  in  dilute  sulphuric  acid  (1:  5)  and 
evaporate  this  solution  slowly,  when  a  red  residue  will  be  left,  which, 
when  touched  with  a  trace  of  nitric  acid,  becomes  violet  If  the  sul- 
phuric acid  residue  ia  heated  to  200°  C.  (392°  F.),  it  becomes  deep 
violet-red  in  color ;  and  the  fact  that  this  color  ia  not  produced  below 
100°  C.  (212°  F.)  enables  us  to  distinguish  narcotin  from  curarin, 
whicb  latter  gives  the  same  color  with  sulphuric  acid  at  100°  C. 
Frohde's  reagent  gives  a  green  color  with  narcotin. 

772.  Detection  of  opium  or  one  or  more  of  its  constitutenta. — The 
recognition  of  opium  depends  upon  the  isolation  and  detection  of  one 
or  more  of  its  constituents,  the  two  of  especial  importance  being  me- 
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oonie  acid  and  morphin,  since  they  exist  in  opium  to  a  larger  extent 
than  any  of  the  other  constituents ;  it  is  probable,  however,  that  the 
detection  of  narcotin,  which  is  present  in  opium  to  the  extent  of  6  or 
8  per  cent,  will  in  the  near  future  constitute  an  important  factor  in 
the  chemistry  of  opium  poisoning.  The  narcotin  is,  however,  mostly 
removed  from  some  of  the  pharmaceutical  preparations  of  opium, 
such  as  the  "denarcotized  opium"  (U.  S.  P.,  1890),  and  tlie  "de- 
odorized tincture  of  opium"  (U.  S.  P.,  1890).  If ,  in  a  chemioo- 
legal  analysis  we  find  both  meconic  acid  and  morphin  in  the  oontents 
of  the  stomach  or  vomitus,  it  shows  that  Uie  form  of  the  poiaon  taken 
was  opium  itself  or  one  of  its  preparations,  whereas  if  morphin  alone 
is  present  without  meconic  acid,  the  form  of  poison  used  moat  have 
been  morphin  or  one  of  its  salts.  If  a  notable  amount  of  narcotia 
were  detected,  it  would  prove  that  the  form  of  poiscm  used  was  one  of 
the  preparations  of  opium  from  which  the  narcotin  faad  not  been  re- 
moved, such  as  opium  itself  and  laudanum. 

773.  Separation  of  opium  or  iti  oonititaeats  from  oi^anie  mixtoTei. 
— ^Various  processes  have  been  recommended  for  this  purpose.  The 
principal  ones  are  those  recommended  by  Stag  and  by  Dragendorff. 
We  give  tbem  both  in  some  detail,  since  they  are  applicable  to  the 
isolation  of  very  many  of  the  vegetable  and  organic  poisons,  as  well 
as  that  of  opium  and  morphin. 

The  method  of  Professor  Stas,  of  Brussels,  justly  distinguished 
for  hia  admirable  reports  in  the  BocarmS  case,  is  detailed  by  him  as 
follows:  "The  method  I  now  propose  for  detecting  the  alkaloids  in 
suspected  matters,  is  nearly  the  same  as  that  employed  for  extract- 
ing those  bodies  from  the  vegetables  which  contain  them.    The  only 
difference  consists  in  the  manner  of  setting  them  free,  and  of  preseal- 
ing  them  to  the  action  of  solvents.     We  know  that  the  alkaloids  form 
acid  salts,  which  are  equally  soluble  in  water  and  alcohol ;  we  know 
also  that  a  solution  of  these  acid  salts  can  be  decomposed,  so  that  the 
base  set  at  liberty  remains  either  momentarily  or  permanently    in 
solution  in  the  liquid.     I  have  observed  that  all  the  solid  and  fixt-d 
alkaloids  above  enumerated,  when  maintained  in  a  free  state  and  in 
solution,  in  a  liquid,  can  be  taken  up  by  ether  when  this  solvent  k 
in  sufficient  quantity.     Thus,  to  extract  an  alkaloid  from  a  suspwTpi! 
substance,  the  only  problem  to  resolve  consists  in  separating,  bv  ihp 
aid  of  simple  means,  the  foreign  matters,  and  then  to  find  a  i>;i-^'. 
which,  in  rendering  the  alkaloid  free,  retains  it  in  solution,  in  onler 
thnt  the  ether  may  extract  it  from  the  liquid.     Successive  trentniv-'iit 
by  water  and  alcohol,  of  different  degrees  of  concentration,  sufSt*? 
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for  separating  the  foreign  matters,  and  obtaining  in  a  small  bulk  b 
Bolution  in  which  the  alkaloid  can  be  found.  The  bicarbunatea  of 
potash  or  soda,  or  these  alkalies  in  a.  caustic  state,  are  convenient 
bases  for  setting  the  alkaloids  at  liberty,  at  the  same-  time  keeping 
ihem  wholly  in  solution, — etipecially  if  the  alkaloids  have  befio  com- 
bined with  an  excess  of  tartaric  or  of  oxalic  acid."  To  put  in  prac- 
tice iJie  principles  thus  explained,  the  following  metliod  is  proposed: 
"I  supjiose  that  wo  wish  to  look  for  an  alkaloid  in  the  contcuts  of  the 
stomach  or  intestines;  we  commence  by  adding  to  those  matlers  twice 
their  weight  of  pure  and  very  strong  alcohol ;  we  add,  afterwards, 
according  to  the  quantity  and  nature  of  the  suspecled  matter,  from 
30  to  45  grains  (3  to  3  gm.)  of  tartaric  or  oxalic  aeid-^in  preference, 
tartaric;  we  introduce  the  mixture  into  a  flask,  and  heat  it  to  1C0°  or 
ITO^F.  After  it  has  completely  cooled,  it  is  to  be  filtered,  the 
insoluble  residue  washed  with  strong  alcohol,  and  strained,  and  the 
filtered  liquid  evaporated  m  vacuo,  or  it  may  be  exposed  to  a  strong 
current  of  air  at  a  temperature  of  not  more  than  90°  Fahrenheit 
If,  after  the  volatilization  of  the  alcohol,  the  residue  contains  fatty 
or  other  insoluble  matters,  the  liquid  is  to  he  filtered  a  second  time, 
and  then  the  filtrate  and  washings  of  the  filter  evaporated  in  tlie  air 
pump  till  nearly  dry.  If  we  have  no  air  pump,  it  ia  to  be  placed 
under  a  bell  jar,  over  a  vessel  containing  concentrated  sulphuric  acid 
or  quicklime.  We  are  then  to  treat  the  residue  with  cold  anhydrous 
alcohol,  taking  care  to  exhaust  the  substance  thoroughly;  we  evapor- 
ate the  alcohol  at  a  low  temperature,  or  better  still  in  vacuo,  spon- 
taneously. We  now  dissolve  the  acid  residue  in  the  smallest  possible 
quantity  of  water,  introduce  the  solution  into  a  small  test  tube,  and 
add,  little  hy  little,  pure  powdered  bicarbonate  of  soda  or  pfitash,  till  a 
fresh  quantity  produces  no  further  effervescence  of  carbonic  acid. 
We  then  agitate  the  whole  with  four  or  five  times  its  bulk  of  pure 
ether,  and  leave  it  to  settle.  When  the  ether  swimming  on  the  top 
is  perfectly  clear,  then  decant  carefully  about  two  cubic  centimeters 
of  it  into  a  small  glass  capsule,  and  leave  it  in  a  very  dry  place  to 
rtpontaneoHs  evaporation."  If  the  suspected  alkaloid  ia  solid  and 
fixed,  there  may  or  may  not  be  a  residue  containing  it  If  there  is, 
a  solution  of  caustic  potash  or  soda  should  be  added  to  the  liquid, 
and  agitated  briskly  with  ether.  "This  dissolves  the  vegetable  alka- 
loid, now  free,  and  remaining  in  the  solution  of  potaah  or  soda.  In 
either  case  we  exhaust  the  matter  with  ether.  Whatever  he  the 
agent  which  has  set  the  alkaloid  free, — whether  it  be  the  bicarbonate 
of  soda  or  potaah,  or  caustic    soda    or    potash, — it  remains,  by  the 
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evaporation  of  the  etiier  on  the  side  of  Uie  capsule,  ss  s  solid  body, 
but,  more  commonly,  a  colorless  milky  liquid,  holding  solid  matters 
in  suspension.  The  odor  of  the  substance  is  animal,  disagreeable, 
but  not  pungent^     It  turns  litmus  paper  permanently  blue." 

In  order  now  to  obtain  the  solid  alkaloid  in  a  crystalline  staff,  the 
foreign  matters,  with  which  it  is  generally  associated,  must  be  first 
removed.  Prof.  Stas,  to  accomplish  this  purpose,  adds  a  few  drojs 
of  water,  feebly  acidulated  with  sulphuric  acid,  to  the  contents  of 
die  capsule,  and  thus  forms  an  acid  sulphate,  which  should  be  care- 
fully decanted,  evaporated  in  vacuo  or  over  sulphuric  acid,  tlie  red- 
due  treated  with  pure  carbonate  of  potassium,  and  the  alkaloid  dis- 
solved out  by  absolute  alcohol.  The  evaporation  of  the  alcohol  givet 
the  alkaloid  in  crystals.  By  this  process.  Prof.  Stas  has  isolated  ill 
the  important  fixed  alkaloids  previously  mixed  with  foreign  mat- 
ters." 

The  following  is  the  detailed  process  of  Dragendorff,"  whidi  the 
writer  much  prefere  to  any  other  method  for  the  isolation  of  oiginie 
principles,  poisonous  or  otherwise,  from  ordinary  organic  miztam, 
such  as  auimal  tissues  and  fluids,  articles  of  food,  etc.  The  chemical 
principles  upon  which  the  process  depends  are  the  same  as  in  Stas'i 
process.  The  detailed  scheme  is  given  below,  in  order  to  avoid  the 
necessity  of  repetition  in  speaking  of  the  organic  poisons  to  be  con- 
sidered hereafter : — 

L  Extract  with  water  acidulated  with  sulphuric  acid  two  or  three 
times  at  40°— 50°  C.  for  several  hours.  Strain  and  filter  the  united 
extracts. 

II.  Evaporate  to  beginning  syrupy  consistence,  mix  the  residue 
with  three  or  four  times  ita  volume  of  alcohol,  macerate  twenty-four 
hours  at  about  30°  C,  cool,  and  filter.  Wash  the  solid  upon  the 
filter  with  70  per  cent  alcohoL 

III.  Evaporate  off  the  alcohol,  transfer  the  residue  to  a  flafk. 
cool,  and,  if  necessary,  dilute  and  filter.  Shake  this  aqueous  acid 
fluid  with  freshly  rectified  naphtha  ("petroleum  ether")  at  tie 
ordinary  temperature,  frequently  and  vigorously.  After  the  two 
fluids  have  separated,  decant  the  naphtha  and  allow  it  to  evaporate 
in  several  watch  glasses.  The  shaking  wiUi  naphtha  should  be 
repeated  as  long  as  anything  is  removed  by  it.    The  naphtha  lemores 

■Am.  Jour,  of  Phamncy,  Jan.  1B53. 
■  Ermitteliuig   von   Qift«n,    1876,   p. 
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am  tlic  riiiid  certain  impurities  (coloring  matters,  etc)  in  addition 
to  Uio  following  substances: 

NAPHTHA  RESIDUE  FROM  THE  ACID  FLUID. 

1.   Crystalline, 

Yelluwisli  and  volatilized  with  difficulty. 
{a)   Tbe  ervstaU  dissolve  in  concentrated  sulpliuric  acid  with  ■ 
]e  yellow  and,  later,  brown  and  greenish-brown  color.     Piperin. 
(6)   The  solution  in  sulphuric  acid  remains  jellow.     Potassium 
lid  and  potassium  hydrate  color  it  blood-red  on    warming, 
'^cric  acid. 

b.  Colorless,  easily  volatile,  and  with  a  strong  odor.    Camphor  and 
■iniilar  subitances. 

13.  Amorphous. 
b  Nonvolatile, 
(a)  Concentrated  sulphuric  acid  dissolves  it  immediately  with  a 
violet  and,  later,  a  greenish-blue  color.     Constituent  of  the  black  hel- 

(i)   Concentrated  sulphuric  acid  dissolves  it  with  a  yellow  color, 
lich  gradually  changes  to  a  violet-red  and  then  to  a  roe-brown.  Con- 
itnent  of  the  aconite  and  a  decomposition  product  of  aconitin. 
b.  Pale,  witb  a  sharp  taste,  and  reddens  the  skin.     Capsicin. 
3.  Fluid  and  with  a  strong   odor.     Ethereal  oils,   carbolic  acid, 


■  IV.  The  aqueous  fluid  is  nest  ahalten  in  the  same  way  with  ben- 
sol.  The  benzol  is  decanted  into  several  watch  glasses  and  allowed 
i  evaporate. 
BENZOL  RESIDUE  FROU  THE  ACID  FLUID. 
1.  Crystalline. 
K.  Well-formed  colorless  crystals. 
(o)  Sulphuric  acid  dissolves  the  hair-like  crystals  colorless. 
Evaporation  with  chlorin  water  leaves  a  residue  which  gives  the 
mnrexid  test  with  ammonia.     Caflein. 

(i)  Sulphuric  acid  dissolves  the  rhombic  crystals  colorless. 
3Iixed  with  oil  and  applied  to  the  skin  the  substance  blisters.  Can- 
tharidin. 

(r)  Sulphuric  acid  dissrdves  the  scaly  crystals,  at  first  colorless, 
nlowly  flianging  to  red.  It  does  not  blister.  Warm  alcoholic  potae- 
aium  hydrate  gives  a  temporary  red  color.     Santonin. 

(d)    Sulphuric  acid  dissolves  the  racemose  crystals  with  a  ycl- 
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lowish-orange  color,  Rnd  this  solution  gives  a  transient  nolet  txAat 
with  nitric  acid.    CaryopliyUin. 

(e)  Sulphuric  acid  colors  the  crystals  nearly  black,  and  beoomee 
itself  colored  a  beautiful  red.     Cnbebia. 

b.  Crystals  pale  or  clear  yellow,  (o)  Piperia  (HL  1,  a,  a) 
(6)  KorioAcid  (III.  1,  a,  b). 

(c)  Potassium  hydrate  =  purple  color.    Aloetia. 

0.  Usually  only  indistinct  colorless  crystals. 

(a)  Sulphuric  acid  =  greenish-brown.  Bromin  colors  fliia  snln- 
tion  red,  which  becomes  green  again  on  diluting  witb  watai.  Ibt 
substance  shows  the  action  of  s  frog's  heart.     Sigitalia. 

2.  Amorphous. 

a.  Colorless  or  pale  yellow  reaidue. 

(a)  Sulphuric  acid  gives,  at  first,  s  yellow  solntioD,  whidi  be- 
comes red  later.  Frohde's  reagent  does  not  gire  a  violet  ooI». 
Elaterin. 

(b)  Sulphuric  acid  gives  a  red  solution.  Frohde's  reagent  a  vio- 
let-red.    Tannin  gives  no  precipitate     Fopnlin. 

(c)  Sulphuric  acid  gives  a  deep  red  color.  Frohde's  reageot  = 
beautiful  cherry-red.  Taiinin=yellowi8b-white  precipitate.  Colo- 
oynthin. 

(d)  Sulphuric  acid  =  a  beautiful  red,  often  gradual  Tannin 
^^Do  precipitate.     Constitaenta  of  tht  Pimento. 

b.  Clear  yellow  residue. 

(a)  Sulphuric  acid  =  yellow.  His  solution  becomes  greea,  then 
quickly  blue  and  violet,  upon  the  addition  of  nitric  acid.     Colcltiein. 

(h)  Sulphuric  acid  dissolves  it  with  the  separation  of  the  violet 
powder.  Potassium  hydrate=^red,  Sulphid  of  animoniuin=violet. 
and,  on  heating,  indigo  blue.    ChryBammio  Acid. 

0.  Greenish  bitter  residue.  Sulphuric  acid  =  brown.  Frohde'j 
reageiit=at  first  brown,  then  green,  blue-violet,  and  finally  violet, 
the  change  of  color  b^inning  at  the  edge.  Coustitaenti  of  the  wom- 
wood,  absinthin. 

v.  The  aqueous  acid  fiuid  is  now  shaken  witb  chloroform,  which 
is  removed  with  a  pipette  and  allowed  to  evaporate  in  watch  glasses. 

CHLOROFORM  RESIDUE  FROM  THE  ACID   FLUID. 

1.  More  or  less  distinctly  crystalline. 

a.  The  solution  of  the  sulphate  reacts  like  an  alkaloid  with  a  kJs- 
tion  of  iodin  in  iodid  of  potassiimi. 
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[o)   Sulphuric  acid  =  colorless  solution.     Chlorin  and  ammonia 
Iter  do  not  give  murexid  reaction.     Cinchonin. 
[(6)   Sulphuric  acid  ^  colorlesa  solution.     Chlorin  and  ammoniB 
Iter  give  the  niuroxid  test  like  caffein.    Theobromin. 
[e)   Sulphuric  acid  ^=  colorless  solution  in  the  cold,  but  on  warm- 
:bhie-vioIet.    Papaverin. 
■((f)   Sulphuric  acid=blue  in   the  cold.     Unknown  impurities  in 
KiBunercial  papaverin. 
|(«)   Sulphuric   acid^^at  first  gray-brown   and   in   about  twenty- 
ir  hours  blood-red.     lodin  walor=blue.     Narcein. 

It  does  not  react  like  an  alkaloid. 
j(a)   Sulphuric  acid^^beautiful  yellow.     Mixed  with  niter,  then 
>islened  with  sulphuric  acid,  and  finally  treated  with  concentrated 
Bodiuin  hydrate,  it  adsumes  a  brick-red  color.    Picrotoxin. 

(6)   Sulphuric  acid=beautiful   red.     It   produces   slowing  of   a 
frog's  heart.     Helleborein. 
2.    Aviorphous. 

tk  Tiie  solution  in  acetic  acid  produces  slowing  of  a  frog's  heart, 
local  aiiestliesia. 
la.  Does  not  produce  local  anesthesia. 
(o)  Sulphuric  acid=^reddi8h  brown.     Bromin  colore  this  solu- 
n  beautiful  purple,    which    changes    again  to  green  on  diluting. 
Hydrochloric  acid^^greeoish-brown.     Digitalein. 

tbb.  Produces  local  anestheaia. 
(a)  Sulphuric  acid^brown.     This  solution  becomes  riolet  witli 
1  absorption  of  water.     Saponin. 
ec  Sulphuric     acid=^irty    red.     Hydrochloric    acid^=Ted-brown 
tn  the  cold,  but  on  boiUug,  brown.    Constitaents  of  the  hellebore,  prin- 

t 'pally  jervin. 
VI.  The  acid  fluid  is  again  shaken  with  naphtha  in  order  to  re- 
move the  last  traces  of  chloroform.    The  naphtha  is  removed  and  the 
^lid  is  made  alkaline  with  ammonic  hydrate. 

■  VTI.  Shake  the  ammoniacal  fluid  with  naphtha  at  the  ordinary 
tempera  1 11  re. 

After  the  separation  of  the  two  fluids  decant  a  part  of  the  naphtha 
into  two  wateh  glasses,  one  of  which  has  been  moistened  with  con- 
oeatzated  hydrochloric  acid. 
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NAPHTHA  RESIDUE  FSOU  THE  AMUONIAOAL  FLUHX 

1.  Crystalline. 

a-  Crystals  volatilize  with  difficulty. 
&&•  Sulphuric  acid==colorle38. 

(a)  Potassium  bichromate=blue^  then  red,  in  snli^imc  tcid 
solution.    Stryolinin. 

(b)  Potassium  bichromate  does  not  give  bine  color.  Chlorin 
water  and  ammonia  water  give  tballeioqain  reaction.     Qoiaii. 

b.  Sulphuric  acid  =  yellow,  gradually  changing  to  ft  baii^ 
deep-red.    Sabadillin. 

0.  The  crystals  are  easily  volatile.     Conhydrin. 

2.  Amorphous. 

(a)  Purest  sulphuric  acid=almo8t  colorless  solution.  Sulphuric 
acid  which  contains  nitric  aci<i=red  color  which  changes  to  onn^ 
BmoiB. 

(b)  Sulphuric  acid^^yellow  color  which  changes  to  a  deep  i^ 
Veratrin. 

(c)  Sulphuric  8cid=bpown-green.  Frohde's  reag«it=red  edor 
which  soon  becomes  green.     Emetin. 

3.  Volatile  and  tvith  a  strojig  odor. 

ft.  Crystalline  residue  on  watch  glass  moistened  with  hydrochlorie 
acid. 

aa.  Bichlorid  of  platinum=no  precipitate  in  its  solution. 

(a)  The  crystals  of  the  hydrochloric  acid  compound  act  upf>n 
polarized  light,  and  are  mostly  needle-shaped  and  prismatic.  Coiui" 
and  methylconiia. 

(6)   Crystals  are  cubes  or  tetrabedra.       Alkaloid  of  the  Cftpucsm. 

b.  The  hydrochloric  acid  compound  is  amorphous,  or  only  crystal- 
line after  decomposition. 

aa.  Bichlorid  of  platinimi=precipitate  in  its  dilute  aqueous  boIq- 
tion. 

(a)  The  hydrochloric  acid  salt  treated  as  quickly  as  possible  with 
Frohde's  reagent  gives  in  about  two  minutes,  a  deep  violet  solution 
which  gradually  fades.     Lobelin. 

(h)  Thp  hydrochloric  acid  salt  smells  like  nicotin.  Frohde's  T^ 
agent  ^^^yellftwish  color,  which  becomes  pale  red  after  twenty-foni 
hours.    Nicotin. 

bb.  Bichlorid  of  platinum^^o  precipitate  in  its  dilute  solntioii. 

(a)  Its  naphtha  solution  gives  no  turbidity  with  a  solutiot  "' 
picric  acid  in  naphtha,  but  the  mixture  leaves  a  crystalline  lesiJw 
after  evaporation  (mostly  triangular  plates.)     Trimethyluaii. 


B6B  ISOLATION  BV  DRAGENDORFK'S  PROCESa  li  77S 

(i)  Ite  uapbtha  solution  treated  in  the  same  way  gives  moss-like 
crystals.  It  is  colored  blue  by  a  solution  of  calcium  hydrochlorite,  and 
also  by  dilute  sulphuric  acid  and  potassium  bichromate.     Auilia, 

VIII.  Shake  the  ammoniacal  fluid  with  bemsoL 

BENZOL  RESIDUE  FROM  THE  AMMONIACAL  FLUID, 

1.  Mostly  crystalline. 

a.  Sulphuric  acid^^olorleas  solution  which  does  not  become  col- 
ored either  by  standing  or  by  the  addition  of  nitric  acid, 
aa.  Dilates  the  pupil  of  a  cat's  eye. 

(a)  Bichlorid  of  platinuin^^^no  precipitate  in  aqueous  solution. 
The  sulphuric  acid  solution  has  a  peculiar  odor  on  warming.  Atropin. 

(b)  Bichlorid  of  platinum^:^precipitate  when  used  in  exactly 
the  right  amount.     Hyoscyamia. 

bb.  Does  not  dilate  the  pupil. 

(a)   Sulphuric  acid  solution  colored  blue  by  potassium  bichromatc- 

(ffld)  Telanizes  a  frog.     Strychnin. 

(bb)  Slows  the  respiration  in  a  frog.  Ethyl- and  Methyl-stiych- 
nin. 

(fe)  Sulphuric  acid  and  potassium  bichromate  do  not  give  blue 
color. 

(aa)  The  dilute  sulphuric  acid  solution  fluoresces  and  gives  thf 
thalleioquin  reaction,     ftninin. 

(bb)   The  solution  does  not  fluoresce.     Cinohonin. 

b-  Sulphuric  acid=at  first  colorless  solution,  which  becomes,  on 
standing,  rose-red  or  bluish-violet,  and  blood-red  or  brownish  on  the 
addition  of  nitric  acid. 

(a)  A  solution  of  dilute  sulphuric  acid,  on  heating,  gradually 
becomes  deep  blood-red,  violet  when  cooled  and  treated  with  nitric 
acid.  The  dilute  sulphuric  acid  solution  gives  a  precipitate  with 
ammonia  water.     Narcotin. 

(b)  The  dilute  sulphuric  acid  solution  usoslly  becomes  blue  on 
heating.  An  excess  of  ammonia  water  =^  no  precipitate  in  dilute 
solutions.    Codein. 

c.  Sulphuric  acid:^7ellow. 

(a)   The  solution  remains  yellow  on  standing.      Aoolyctin. 

(&■)   It  becomes  heantiful  red  on  standing.      Sabadillin. 

d-  Sulphuric  acid  :^  deep  reddish-brown   immediately.     Thebaln. 

2.  Mostly  amorphous. 

ft.  Purest  sulphuric  acid^^colorless  or  pale-red  or  yellow. 
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(a)  The  snlphuTic  acid  solution  is  immediRtelj  cdored  red  bv 
nitric  acid,  then  orange.    Brnoin. 

(&)  Tlie  solution  gradually  becomes  browniah-red.  Caleiom  hjpo- 
clilorite  colors  it  red.     It  contracts  the  pupiL     PbywMtiifmiiL 

b-  Pure  sulphuric  acid=7ellow  solution,  which  later  becomes  red. 
(In  the  case  of  delphinin  more  qoickljr  and  more  of  a  dark  cheny- 
red.) 

(a)  The  hydrochloric  acid  solution  becomes  red  on  heating. 

(aa)  It  causes  retching  in  frogs,  and  in  lai^  doses  tetaniu. 
Veratrin. 

(6b)  Without  action  on  frogs.     Sabatrin. 

(6)  The  hydrochloric  acid  solution  does  not  become  red.  Del- 
phinin. 

[  0.  Pure  sulphuric  acid=yellow,  then  reddish-brown  and  gradually 

violet-red. 

(a)  In  small  doses  paralyzes  frogs.  Dilates  pupil  of  cat's  eye- 
Difficultly  soluble  in  ether.     Hepaline. 

(&)  Much  more  feeble  physiological  action.  It  nsnally  does  not  di- 
late the  pupil.    Very  soluble  in  ether.    Aoonitin. 

(e)  Very  feeble  physiological  action.  Does  not  dilate  pupiL  Diffi- 
cultly soluble  in  ether.    Napellin. 

d.  Sulphuric  acid  =  dark  grayish-brown,  changing  in  a  few 
^conds  to  blood-red.     Alkaloid  in  the  Aconitnm  lycoctonam. 

t.  Sulphuric  acid=brown-green.  Frohde's  reagent^=red  chas^ 
ing  quickly  to  a  green,     Emetin, 

IX,  Shake  the  amnaoniacal  solution  with  chloroform. 

CHLOROFORM  RESIDUE  FROM  THE  AMMONIACAL  FLUID. 

a.  Sulphuric  acid  dis.'solves  it  colorless  in  the  cold, 
aa.  It  becomes  slightly  colored  on  warming, 

(ffl)  After  cooling,  nitric  acid=b]ue-violet  Sesquichlorid  of 
iron=^bhie.     Frohde's  reagent=violet.  Morphin. 

(b)  Not  colored  by  nitrio  acid  or  sesquichlorid  of  iron.  Cin- 
ohonln. 

bb.  The  solution  becomes  blue-violet  on  warming.        Papaveris. 

b.  Sulphuric  acid=^aTifih-brown,  and  on  standing  blood-red. 
Narcein, 

c.  Sulphuric  aoid^bhie-violet.     Alkaloid  of  the  celandine. 

X  Shake  the  ammoniacal  fluid  with  amyl  alcohoL 
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AUTL  ALCOROI.  RESIDUE  FROM  THE  AMMONIACAL  FLUID. 

ft>  Sulphuric  acid^colortess  solution  in  the  cold.     MorpMn. 
b.  Suiplmric   acid=bnght   yellowish-red     color,     which     liefOiiie« 
swoish.     lodin  waler^^eep  brown  color.     The  alcoholic  solution 
alatiuizes.     Solanin. 

XI,  Evaporate  the  aqueous  fluid  with  powdered  glass,  and  extract 
lie  powdored  residue  with  chloroform. 

The  residue  from  the  tirat  chloroform  extract  slows  the  respira- 
ion  in  a  frog;  tliat  of  the  second  and  third  gives  a  blue  color,  which 
laugea  to  a  permanent  red  when  treated  with  sulphuric  acid  and 
atassiutn  bichromate.  Another  part  of  this  residue  becomes  red 
Bn  heating  with  dilute  sulphuric  acid.     Cntarin. 

The  principles,  as  thus  obtained  by  the  above  process,  must  then 
subjected  to  the  various  tests  mentioned  under  the  head  of  each 
idividual  poison. 

XL  Phtbostiomin  (Cai^bar  bsan.) 

774.  Properties. — "The  seed  of  Pbysostigma  venenosum  (U.  8. 
'.)  is  about  25  to  30  millimetera  long,  15  to  20  millimeters  broad, 
10  to  15  millimeters  thick;  oblong,  and  somewhat  reniforra;  testa 

ranular,  chocolate- brown,  with  a  broad,  black  groove  extending  over 

entire  length  o£  the  convex  edge;  embryo  with  a  short  curved 

tdicle,  and  two  large,  white,  concavo-convex  cotyledons,  inodorous; 

ste  bean-like.     On  moistening  the  embryo  with  potassium  hydrate 

r.  S.  it  becomes  pale  yeUow."     (U.  S.  P.  1890,  p.  298.) 

775.  Preparations, — Solid  extract  of  Phjsostigma  and  tincture  of 
*hysostigma,  150  parts  to  1,000.     Physostigmin  salicylate  (eserin 

licylate) ;  physostigmin  sulphate  (eserin  sulphate). 

776.  Poisoning  from  use  of. — Mr.   Blyth  relates   that  in  August, 
1864,  46  children  were  poisoned  at  Liverpool  by  eating  some  Cala- 

beans  which  had  been  thrown  on  a  rubbish  heap  which  waa  part 

foi  a  oArgo  from  a  ship  from  the  west  coast  of  Africa.     One  boy  ate 

Lsix  beana  and  died.     In  April  of  the  same  year,  two  children,  aged 

lix  and  Uiree  years,  ate  the  broken  fragments  of  one  bean ;  gastric 

'irritntioD  and  muscular  weakness  followed,  but  both  recovered. 

Calabar  beana  have  long  been  used  by  the  superstitious  tribes  in 

I  West  Africa  as  a  test  for   innocence   when   a   person  is  accused   of 

eft;  if  innocent,  it  is  supposed  that  the  accused  will  vomit  tljo  drug, 

id  live.     CbristiEon  once  took  12  grains  of  Calabar  beans,  and  suf- 
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fered  from  torpor  and  giddiness  with  loss  of  muscular  powra.  Hif 
heart  and  pulse  became  extremely  feeble,  and  beat  iirc^ularlT. 
Being  alarmed  at  the  serious  symptoms,  he  took  an  emetic,  and 
vomited ;  afterwards,  he  fell  asleep,  and  the  next  day  he  was  well 

777.  Symptomi  of  poiwsiitg. — These  are  similar,  usually  »n 
warm-blooded  animals,  and  begin  with  weakness  in  the  Toluniarj- 
movements,  with  peculiar  muscular  tremblings  and  twitchings,— 
especially  of  the  lower  part  of  the  body, — and  soon  extend  to  the 
whole  body;  the  animal  falls  to  one  side  and  cannot  raise  itself, 
though  it  may  make  strong  efforts  so  to  do.  The  saliva  and  tears 
are  increased,  and  the  intestines  are  the  seat  of  violent  catharsis: 
there  is  also  vomiting.  The  respiratory  movements  are,  at  fir^l. 
rapid  and  deep,  as  in  nicotiu  poisoning;  later,  they  become  slow  and 
difBcult;  the  action  of  the  heart  is  weak  and  slow,  and  the  pupils  are 
contracted  to  a  very  small  point;  intensity  of  these  symptoms,  as  the 
poison  is  absorbed  into  the  blood,  increases  imtil  respiration  ceaseti, 
the  animal  dying  from  asphyxia. 

When  the  poison  is  administered  to  frogs,  voluntary  movements 
disappear  very  soon  after  its  injection;  respiration  ceases,  and  the 
reflex  response  disappears. 

778.  Lethal  doie. — Poisoning  by  Calabar  beans  ia  not  very  com- 
mon, except  from  overdose,  and  then  usually  not  fatal.  Physoslip- 
min  undergoes  decomposition  except  when  cloBcd  in  bottles,  and  soon 
loses  its  activity.  The  lethal  dose,  except  in  the  case  above  named, 
where  a  boy,  aged  six  years,  ate  six  beans  with  fatal  result,  is  not 
known. 

779.  Treatment. — The  subcutaneous  injection  of  scopolamin,  with 
artificial  respiration;  perhaps,  atropin. 

780.  Action.—  This  simulates  very  strikingly  tliat  of  nicotin,  ti;.. 
it  suspends  or  inhibits  the  reflex  action  in  tlie  central  nervous  systeut 
upon  the  movements  of  respiration  and  the  heart's  action.  There  is 
no  local  action.  Apparently,  the  excitement  of  the  spinal  cord, 
medulla  oblongata,  and  brain,  afterwards  the  exhaustion  of  the  func- 
tions of  these  centers,  follow  its  administration,  frmn  the  fact  that 
repeated  doses  exaggerate  the  symptoms.  It  may  be  assumed  that 
there  is  some  interference  with  its  elimination,  so  that  continued 
doses  may  produce  more  serious  results  than  one  single  dose  of  the 
same  size;  the  so-called  "cumulative"  effects  are  thus  produttd. 
Physostigmin  is  excreted  in  the  urine  mainly,  appearing  in  it  a  few 
minutes  afterwards.  It  is  also  eliminated  by  the  saliva  and  bile. 
The  mucous  secretions  increase  under  its  use  and  also  the  secretion 
of  the  pancreas.     It  seems  to  have  a  specially  contracting  action  upon 


involiinlarv  niiisi'iilar   fibers;    as,   for   instance,  it  caused  strong 
gstracttons  of  the  bladder,  uterus,   and  bronchial   muscles.     The 
itraociilar  muscles  also  undergo  contraction.     The   pupils  of  the 
Byes  also  contract,  whether  physostigmin  is  employed  externnlly  or 
internally ;   this  ia  controlled   by  atropin,   though   not  entirely  re- 
moved.   The  ciliary  muscle  ia  olao  acted  upon  in  the  same  way  aa  the 
pupils,  80  that  the  eye  becomes  accommodated  for  near  distances. 
Ita  action  resembles  that  of  pilocarpin  and  muacnriu.     The  intra- 
lar  pressure    is    considerably    reduced    with  the  application  of 
physostigmiu  to  the  eye;  Griinhohn"*'  attributes  this  action  to  a  cou- 
rsction  of  the  intraocular  vessels,  by  which  this  secretion  ia  dimin- 
Bhed. 

781.  Chemical  examination. — Physostlgmin  ia  slightly  soluble  in 
rater,  and  easily  soluble  in  alcohol,  ether,  chloroform,  benzol,  and 
■myl  alcohol.     The  last  three  solvents  extract  it  from  aqueous  al- 

line  solutions.     It  is  easily  soluble  in  dilute  acids  and  aUtaliea. 

[ta  solutions  are  colorless;  but,  when  exposed  to  the  light,  and  still 

aore  quickly,  if  moderately  warmed,  they  become  a  beautiful  red 

yloT,  owing  to  the  formation  of  rub  reserine.     It  is  not  precipitated 

mi  its  solutions  by  platinic  chlorid  or  picric  acid.     There  are  no 

laracteristic  color  tests  for  physostigmio.     The  best  test  is  the  phy- 

liol<^cal,  which  consists  in  introducing  a  little  of  the  solution  into 

he  eye,  contraction  of  the  pupil  Iteing  the  result.    The  same  precau- 

ions  should  be  taken  as  in  performing  the  physiological  test  for  at- 

>pin.  which  also  causes  dilatation  of  the  pupiL     Calabarin  differs 

f^rom  phyaoBtipmin  in  being  insoluble  in  ether. 

782.  Isolation  from  organic  miztnreB. — This  is  very  difficult,  on  ac- 
''Couut  of  the  ready  decomposition  of  physostigmin  in  both  acid  and 

alkaline  solutions  by  both  heat  and  light,  so  that  these  influences 
Kjuust  be  avoided,  as  much  as  possible,  in  performiug  an  analysis  iu 
oaeea  of  suspected  physostigmin  poisoning.  The  method  of  Dragen- 
dorff,  as  described  under  opium  (see  §  773)  may  be  employed.  Drag- 
Henddfff  has  succeeded  in  detecting  it  in  the  contents  of  the  stomach, 
inteslines,  saliva,  and  blood.  By  long  contact  with  decomposing 
substances  it  is  destroyed.  Dragendorff  was  unable  to  de- 
t^-t  it  in  blood  which  had  been  pre3er\-ed  for  three  months  after 
.death." 

XII.    PiLOCAHPIN. 
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788.  OocunenOB.— Pilocarpin  is  an  alkaloid  derived  from  the  dry 
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leaflets  of  Pilocarpus  pennatifoliiis.  Pilocarpus  jalmmidi,  fran 
wbicli  is  made  a  nocture  and  fluid  extract,  has  also  been  leoogniied 
1\v  the  Brilisli  Phamiacopocia. 

784.  Action. — Pilocarpin  has  a  powerful  action  in  increauag  4e 
produetion  of  saliva  and  sweat;  in  our  first  chapter  we  hsn 
tioned  a  peculiar  case,  in  which  the  dead  body  of  a  patient,  vbo 
just  before  dying  taken  pilocarpiu,  had  a  post-mortem  sweat 
lIiG  surface  of  the  body.     Pilocarpin  seems  to  stimulate  the 
nerves  of  the  involuntary  muades,  the  contraction  of  the  pupils, 
an  increased  perist-altic  action  of  the  bowels. 

785.  Symptoms  of  poisoning.— First,  a  blushing  of  the  surface,  W- 
lowed  by  copious  perspiration,  salivation,  an  inereased 
imiciia  in  the  nose  and  bronchial  tubes,  and  lachrymation; 
cardiac  depression,  pulse  at  first  quickened,  and  distressed  bradt- 
ing;  third,  nausea,  vomiting,  and  great  thirst;  fourth,  pupils  a» 
Iracted,  interference  with  the  muscles  of  accommodation  of  tbe<J^ 
llts,  prostration,  giddiness,  occasional  mental  disturbance,  nhicliii 
gfTiernlly  accompanied  with  h all uci  nations. 

786.  Lethal  dose. — No  fatal  poisoning  has  been  recorded  by  pW 
carpin ;  but,  probably,  2  grains  (0.13  gm.)  would  be  a  dai^ouui 
dose. 

787.  Treatment. — If  the  poison  has  been  taken  by  the  month,  inJ 
not  by  subcutaneous  injection,  the  stomach  should  be  emptied  mwluffl- 
ically,  or  by  an  emetic  of  mustard  and  water ;  atropin  will  wfui- 
teraet  the  effects  of  the  poison  when  abijorbed,  and  should  be  adnuD- 
istered  as  an  antidote,  in  doses  of  1/15  to  1/30  of  a  grain  (O.004gin. 
to  0.003  gra.)  of  atropin  sulphate,  subcutaneously  injeclrd  in  soooM- 
sive  doses  until  dilatation  of  the  pupils  is  present  and  excessire  (mat- 
ing diminishes,  Kohert  states  that  pilocarpin  should  not  be  admini^ 
tered  to  weak  and  infirm  old  people;  and  never,  unless  atropin  is<i 
hand  to  check  excessive  action.  The  urine  contains  pilocarpin  no- 
changed,  after  jaborandi  leaves  have  been  ingested. 


Xm.  Vkkatrdm   viaiDE;   vekatkin. 


788.  Occnrrence. — The  whit«  and  the  black  hellebore,  besides 
iiig  violent  irritants  of  the  stomach  and  bowels,  produce  Dcffon* 
symptoms,  such  as  cramps,  convulsions,  and  delirium,  American 
or  grppii  hellebore  has  occasioned  similar  phenomena  in  a  slight  ^ 
groe;  but  its  poisonous  action  upon  the  nervous  system  la  ntber 
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shown  by  vertigo,  domnolency  or  coma,  dimness  of  sight,  dilataliua 

,  of  the  pupil,  and  impaired  muscular  action. 

The  poisonous  action  of  these  plants  is  due  to  the  active  principles 
contained   in    them;    viz.,   helleborin    and   helli'lMJit'in   culled    "glu- 

,  oosids;"  and  others  called  ihe  "Veratrura  alkaloids."  The  oulj  one 
iwcngnized  as  oflicinal,  U.  S.  P.,  is  veratrin,  described  therein  as  "a 

,  mixliire  of  alkaloids  obtained  from  the  seed  of  AsagriL'a  ofiiciuulis; 

J  I  white  or  grayish-white,  amorphous  or  semicrystalline  powder,  odor- 

.  less,  but  causing  intense  irritation  and  sneezing  when  even  a  minute 
ijuiintity  reaches  the  nasal  mucous  membrane;  Laving  an  acrid  ta^Ci', 
and  leaving  a  sensation  of  tingling  and  numbness  on  the  tongn<'; 
permanent  in  the  air." 

789.  Freparatiotti. — Oleatuin  veratrinse,  unguentum  veratrimf,  ex- 
tractum  veratri  viridis  fluidum,  tinctura  veratri  viridis.  Other  al- 
kaloids, nonofiicinal,  are  the  cevadin,  the  veratrin  of  Merck,  crystal- 
lized veratrin  in  cevadilla  (sabadilla)  seeds;  the  veratrin  of  Wright 
and  of  Coiirbe,  "amorphous  veratrin"  in  cevadilla  seeds,  also  traces 
in  Veratrum  viride,  and  in  veratrin  (U.  S.  P.) ;  jerviu,  in  Veratruiu 
viride  (0.02  per  cent)  and  in  Veratrura  album  (0.13  [jer  cent). 

ft  790.  Alkaloids. — The  roota  of  the  Helleborus  viridis,  Helleborus 
l«etidus,  and  Helleborus  niger  owe  tlieir  action  lo  active  principles 
which  belong  to  the  class  of  organic  substances  termed  alkaloids. 

j'  Belleborin,  a  glucosid  from  these  plants  derived  by  treating  the 
roots  with  alcohol,  is  easily  soluble  in  alcohol  and  chloroform,  hut 
with  ditticulty  in  water  and  ether;  concentrated  sulphuric  acid  added 
to  it  gradually  produces  a  violet  color.  Helleborein,  another  alco- 
holic estract  from  the  roots,  is  soluble  in  water,  from  which  it  can 
be  precipitated  by  tannic  acid  and  by  the  phoapbo-molybdate  of  so- 
dinin;  it  is  with  difficulty  soluble  in  absolute  alcohol  and  almost  in- 
soluble in  ether;  concentrated  sulphuric  acid  produces  with  it,  al- 
most immediately,  a  beautiful,  bright  red  color.  Helleborein  is  the 
more  important  principle  from  a  chemico-legal  point  of  view,  since 
it  can  be  isolated  from  organic  mixtures  in  precisely  the  same  way 
ma  colchicin,  and  can  be  detected  in  the  chloroform  residue  by  the 
above  testa  (§  773),  and  by  the  physiological  effect  which  it  produces 
when  given  to  animals;  since  it  is  an  intense  heart  poison,  it  dimin- 
iahes  strongly  the  frequency  of  the  pulse  beata.  Tbeae  glucosids, 
and  the  alkaloids  as  well,  possess  in  a  high  degree  the  poisonous 
properties  of  the  root  of  the  Hellebores. 

791.  Symptoma  of  poiionin^. — These  are  great  nausea  accompanied 
with  pain  in  the  stomach  and  buwch,  violent  vomiting,  prostration. 
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cold  extremities;  Bmall,  slow,  and  feeble  pulse;  weak  action  of  the 
heart;  dizziness;  blindness;  dilatation  of  the  pupils;  sleepiness: 
coma,  sometimes,  with  stertorous  breathing.  Death  is  due  to  as- 
phyxia, and  may  occur,  sometimes,  in  five  or  six  hours,  but  g^ierally 
after  twenty-four  hours  or  longer.  Small  doses  reduce  the  force 
and  frequency  of  the  heart's  action ;  but  larger  doses  increase  the  rate 
of  the  pulse,  which  afterwards  becomes  feeble  and  irr^;ular;  the 
bodily  temperature  is  reduced,  and  the  general  condition  ia  one  of 
collapse.  Muscular  trembling  occurs  in  man,  convulsions  in  animals, 
and,  finally,  paralysis,  showing  that  it  is  a  muscular  poison.  Phy- 
sicians caution  against  its  use  as  a  remedy  in  pneumonia,  except 
with  robust  patients  and  in  asthenic  forms  of  diseases.  Its  present 
use  in  medicine  is  mainly  confined  to  ointments  containing  veratriu 
for  the  local  treabnent  of  neuralgia.  The  dose  of  veratrin  (U.  S. 
P.)  as  a  medicine  is  1/12  to  1/6  of  a  grain  (.005  to  .01  gm.)  every 
three  hours  until  the  effects  above  described  as  resulting  from  small 
doses  are  observed,  or  until  there  is  evidence  of  nausea. 

Peterson  and  Haines  quote  four  cases  of  symptoms  of  poisoning; 
in  one,  a  child  of  eighteen  months  died  in  thirteen  hours  after  4 
or  5  doses  of  4  minims  (0.26  c.  c.)  and  then  1  dose  of  16  minims  (1 
c  c)  of  the  tincture  of  Veratrum  viride;  in  another,  a  woman  of 
fifty  years,  after  taking  70  minims  (4.3  c  a)  of  a  fluid  extract  of 
Veratrum  viride  in  two  doses,  died  four  weeks  later.  Serious  symp 
toma  of  poisoning  were  shown  in  the  other  two  cases  of  adults,  after 
one  had  taken  1  dram  (3.9  c  c.)  of  the  tincture,  and  the  other  i 
teaspoonful  of  the  fluid  extract  of  Veratrum  viride ;  but  both  recov- 
ered. 

792.  Lethal  dose— The  fatal  dose  of  the  drug  cannot  be  definitely 
stated,  on  account  of  the  great  difference  in  the  susceptibility  of  pe^ 
sons  to  this  agent  Serious  symptoms  of  sedative  action  may  be 
followed  by  a  condition  of  collapse ;  should  the  medicine  be  sus- 
pended, the  patient  usually  recovers  with  rapidity  from  a  condition 
apparently  danjiorous.  When  administered  under  the  careful  eye 
of  a  physician,  dangerous  symptoms  should  not  arise,  unless  by  some 
mistake  or  accident,  or  an  overdose  be  given. 

793.  Treatment. — Stimulants— especially  morphin — are  to  be  used 
in  case  of  an  overdose. 

794.  Post-mortem  appearance!. — The  post-mortem  appearances  are 
not  distinctive,  though  congestion  of  the  lining  of  the  stomach  and 
bowels,  and  the  passive  congestion  of  the  brain  and  its  membranes 
may  be  observed ;  congestion,  also,  of  the  kidneya  should  be  looked 
for. 
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y  795.  Propertiea  and  teBt>,-^A  number  of  species  of  gGoua  Ver- 
■truin  have  been  found  to  contain  alkaloids,  the  most  important 
of  which  is  veratrin,  often  called  cevadln;  and  the  other  alkaloids 
«re  the  veratrin  of  Wright  and  Cotirbe,  jervin,  and  still  others  of 
less  importance.  Of  these,  the  first  mentioned  ia  the  only  one  pro- 
ducing marked  toxic  symptoms,  and  which  need  concern  lis  at  pres- 
ent. 

t.Afl  veratrin  is  eliminated  somewhat  by  the  kidneys,  special  atten- 
<n  should  be  given  to  analyzing  these  organs  and  any  urine  that 
may  be  obtained  in  cases  of  suspected  poison  by  this  drug. 

t Veratrin  is  white,  and  crystallizes  with  difficulty  from  alcohol  in 
i  fonii  of  colorless  prisms,  which  melt  at  about  115°  C,  and, 
^at  a  higher  temperature,  volatilize.  It  la  readily  soluble  in  alco- 
^H  (about  three  parts)  and  cbloroform  (about  two  parts) ;  it  is  also 
•oinble  in  benzol,  amyl  alcohol,  and  ether  (about  10  parts),  but  sol- 

tble  with  difficulty  in  naphtha  and  water;  it  is  readily  dissolved  by 
pnte  acids,  salts  of  veratrin  being  formed,  which  are  soluble  in  wa- 
■r,  and  from  such  solutions  the  veratrin  is  easily  precipitated  by 
^kalies  and  alkaline  carbonates,  into  the  amorphous  form  at  firat, 
Hs  precipitate  gradually  becoming  crystalline.  The  slightest  amount 
Ot  veratrin  brought  in  contact  with  the  nasal  mucons  membranes  cre- 
pes violent  sneezing.  Concentrated  sulphuric  acid  dissolves  vera- 
^pn,  and  forms  a  solution  which  is  yellow  at  first,  hut  changes  grad- 
ually to  an  orange,  then  to  a  blood-red,  and,  after  abfiut  one  half 
hour,  to  a  beautiful  earmine-red  color  which  is  quite  permanent;  this 
change  is  hastened  by  heating  or  by  exposure  to  the  action  of  bromin 
vapor.  If  veratrin  is  first  mi.xed  with  a  little  sugar,  and  then  treated 
with  concentrated  sulphuric  acid,  the  mixture  is  at  first  yellow,  but 
quickly  changes  to  a  grass-green  color,  then  to  a  beautiful  blue,  and, 
finally,  to  a  dirty  violet  color;  this  change  begins  at  the  outside  of 
the  mixture  and  progresses  inwards,  and  can  he  hastened  by  the  ad- 
dition of  a  little  wator  (Weppen'a  test).  "Concentrated  hydrochloric 
acid  dissolvea  the  pure  alkaloid  without  change  of  color;  but,  if  the 
solution  be  heatod  to  the  boiling  temperature,  it  quickly  acquires  a 
red  color,  which  ultimately  becomes  very  intense  and  resembles  that 
of  a  aohition  of  permanganate  of  potash.  Under  this  reaction,  if 
only  a  drop  of  the  acid  be  employed,  almost  the  least  visible  quan- 
tity of  Ihe  alkaloid  will  manifest  itself.""  (Trapp's  reaction.) 
F  Fjwn  evaporating  a  few  drops  of  a  solution  of  fused  zinc  chlorid 

'  Wormli-J*.  op-  fit. 
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in  dilute  HCl  to  diynees  with  veratrin,  a  red  ool<w  developB.  {Schum- 
pelitE.) 

The  pb;aiol<^cal  test  for  veratrin  ia  an  exceedingly  important 
one  in  legal  cases.  The  experiments  of  Weigelin^'  have  shown 
that  veratrin  dissolved  in  very  dilute  acetic  acid  acta  very  energet- 
ically upon  frogs,  in  a  dose  of  4/10  of  a  milligram;  violent  retching 
ia  produced  very  quickly,  and  the  action  of  the  heart  becomes  slower, 
the  pulsations  being  diminished  from  60  per  minute  to  32,  after  tbe 
lapse  of  ten  minutes,  and  to  8,  after  the  lapse  of  ninety  minutes, 
when  the  heart's  action  becomes  very  irregular  and  sometimes  oeaaes 
entirely.  Tetanic  convulsions  are  caused  by  larger  doaes,  such  as  3 
milligrams ;  this  dose  produced  immediate  retching  in  medinm-sind 
frogs;  in  fifteen  minutes,  tetanic  spasms;  and  death  in  one  hour.^*' 

796.  Isolatioa  from  organic  Buxtarei. — ^Veratrin  can  be  isolated 
from  organic  mixtures  by  the  process  of  Dragendorff,  reccnnmended 
for  the  opium  alkaloids  (see  §  773).  It  is  removed  from  the  alka- 
line solution  by  shaking  with  naphtha  or  benzol,  preferably  tbe  latter 
solvent;  the  residue  left  after  the  evaporation  of  the  benzol  can  be 
used  for  performing  the  above  tests. 

797.  Difference  in  phyiiologioal  action  between  veratrin  and  rtryek- 
nin. — The  reader  is  referred  to  a  previous  page  on  strychnin,  when 
the  difference  in  the  physiological  action  between  veratrin  and  strych- 
nin upon  the  muscular  system  of  frogs  is  compared  (p.  615). 

"Dragendorff,  op  cit.  p.  210. 
Ki-See  oertajn  eiperimenU  hj  writer, 
in  Boa.  Med.  A  Surg.  Jounul,  183ft. 
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801.  In  geaeral. — Of  recent  years,  Dumerous  casee  of  poisoning 
with  fatal  results  have  been  observed  after  the  ingestion  of  various 
foods,  chiefly  meat  or  meat  product*,  cheese,  and  milk.' 

802.  Occurrence  and  nature  of  ptomains. — Ptomains  are  substances 
of  a  Imsic  character ;  tliej  always  contain  nitrogen,  and  are  often  called 
putrefactive  alkaloids.  Since  they  may  he  formed  from  vegetable 
as  well  as  animal  substances,  the  term  animal  alkaloid  ia  incorrect 
As  a  rule,  they  are  produced  by  the  action  of  bacteria  upon  proteid 
material.  All  ptomains  are  not  necessarily  poisonous,  although  or- 
dinarily considered  so.  There  havfl  been  a  few  ptomains 
that  have  been  isolated ;  namely,  mytilotexin,  obtained  by 
Salkowski  and  Brieger  from  mussels;  tyrotoxicon,  obtained  by 
Vaughau;  cholin,  cadaverin  and  putrescin,  isolated  by  Brieger;  and 
aepsin,  obtained  by  Faust  The  nature  of  the  ptomain  dejieuda  upon 
the  nature  of  the  organism  present,  the  kind  of  material,  tempera- 
ture, etc.  As  a  rule,  ptomains  are  formed  in  the  early  stages  of  the 
decomposition  of  meat  or  fish;  therefore,  material  that  baa  become 
rotten  may  be  harmless,  whereas,  other  material  which  does  not  even 
taste  or  smell  of  any  decomposition  may  be  poisonous. 

In  18S3-84,  during  a  severe  outbreak  of  sickness,  caused  by  peo- 
ple eating  poisonous  cheese,  in  some  three  hundred  caaea  Vaugban 


■  See  Ohap,  I.  |  S. 
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isolated  the  poiaoDoos  principle  ^rotozicoiL  The  ^mptoma  mte 
abdominal  pain,  vomiting,  diarrhea,  Tveak  and  irregular  pnlae,  and 
cjaaosis.  The  same  syniptoma  were  observed  in  a  nnmber  of  per- 
sons who  drank  some  milk.  These  cases  were  also  invastigtted  l^ 
Yaughan ;  the  symptomB  were  severe  vtHniting,  oonatriction  in  the 
throat,  difficulty  in  swallowing,  dilated  pupils,  and  subnormal  tem- 
perature. On  examination  of  the  premises  where  the  miUc  bad  been 
kept,  evidences  of  ^rotoxicon  were  obtained,  both  chemically  and 
physiologically.  In  1883,  in  Wilhebnshafen,  Germany,  there  oc- 
curred an  outbreak  of  poisoning,  which  was  attributed  to  mossela; 
similar  symptoms  to  those  mentioned  above  were  induced,  except  that 
there  was  no  diarrhea  or  abdominal  pain,  and  the  legs  became  weak 
so  that  the  ^latient  could  not  stand.  From  these  miissels  Salkowski 
and  Briber  isolated  a  body  which  they  called  "mytilotoxin."  In 
most  cases  of  ptomain  poisoning,  the  symptoms  are  those  that  have 
been  mentioned  above.  Post-mortem  appearances  are  generally  thosf 
of  gastroenteritis. 

803.  Poiioning  by  toxalfanmlns,  in  general. — Caaes  of  poisoning  by 
toxalbumins  may  be  classified  under  two  headings,  vix.,  those  pro- 
duced by  certain  species  of  bacteria  in  food,  where  the  food  wu 
originally  wholesome ;  and  those  produced  by  toxins  which  were 
present  in  an  animal  before  death.  In  the  first  case  belong  those 
cases  known  as  "botulism."  This  is  a  poor  name,  as  other  food 
tlian  sausages — especially  fish — has  been  found  to  be  the  cause. 

804.  Poiioning  by  nse  of  food  which  was  or^inally  wholeume, 
known  as  botalisin. — These  cases  of  botulism  have  been  found  to  be 
due  to  the  anaerobic  bacterium,  baccillus  botulinus.  Different  spe^ 
ciea  of  proteus,  however,  also  form  toxins  which  have  caused  raanv 
cases  of  fatal  poisoning. 

805.  Symptoms  of  botulism  poisoning. — As  a  rule  the  onset  is  rap- 
id, occurring  in  from  twelve  to  twenty-four  hours  after  the  ingestion 
of  the  food.  The  symptoms  are  vomiting,  diarrhea,  abdominal  pain, 
— even  severe  colic  They  are  often  followed  by  constipation.  Later, 
symptoms  of  poisoning  of  the  central  nervous  system  appear,  with 
dilated  pupils,  loss  of  accommodation,  and  ptosis.  There  is  mon' 
or  less  constriction  in  the  throat,  and  dysphagia  prevents  the  relief 
of  great  thirst  The  skin  is  cold,  and  may  be  dry  or  moist.  As  < 
rule,  the  temperature  is  subnonnal,  the  pulse  small  and  rapid.  Con- 
sciousness is  retained  generally  to  the  last.  The  urine  will  o'tfn 
show  evidences  of  acute  renal  irritation.  Slight  convalescence  fol- 
lowed by  relapse  is  common,  and,  in  fact,  a  tendency  to  relapse  is 
general. 
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Tbe  ajmptomB  of  poisoning  by  proteus  are  similar  to  those  of  Uie 
IwcciliuH  botiiUniis. 

KS06.  Foit-mortem  appearances  from  botalism  poisoniiig. — The  post- 
rtem  appearances  in  cases  of  death  from  botulism  ^how  notliiug 
very  charaeteristio.  There  may  be  marked  congestion  of  the  organs, 
especially  of  the  lungs,  liver,  and  kidneys.     The  mucous  membrane 

^£  tbe  stoniacJi  is  often  soft  and  congested, 

^■S07.  Differential  diagnosis  between  poisoning  by  toxalbumins  and 
tome  of  the  alkaloids. — A  differential  diagnosis  between  poisoning  by 
toxalbumins  and  poisoning  by  some  of  the  alkaloids  is  not  easily 
made.  In  poisoning  by  hellebore  there  are  convulsions,  stupor,  col- 
lapse, and  marked  salivation;  by  coniuni,  paralysis  of  the  lower  ex- 
tremities followed  by  paralysis  of  the  upper  extremities;  by  bella- 
donna, the  onset  is  rapid,  the  face  is  flushed,  and  consciousness  ia 
lost  early;  by  gelseminum,  the  course  of  tbe  attack  is  much  shorter, 

^bere  is  leas  visual  disturbance,  and  tlie  secretions  are  not  affected, 

^f  808.  Poisoning  by  toxalbamias  in  the  body  before  the  death  of  the 
uimal. — Bolinger,  in  1876,  showed  that  a  very  large  proportion  of 
cases  of  food  poisoning  was  due  to  the  ingestion  of  the  flesh  of  ani- 
mals suffering  from  pyemia  and  septicemia.  The  reluctance  of  the 
poorer  classes  to  suffer  the  loss  of  an  animal  through  disease,  when 
that  animal  could  be  nsed  for  food,  has  often  led  to  the  anticipation 
oi  iho  natural  death  of  the  animal  by  slaughter ;  and  the  meat  is  then 
used  for  food.  Van  Ermengem  succeeded  in  isolating  a  bacillus,  re- 
sembling Gaertner's  bacillus  enteritidis,  from  the  bone  marrow.  In 
m  number  of  cases,  the  bacilli  of  the  coli  group  have  been  isolated, 
vrhich  produi'ed  toxins  capable  of  with.ttanding  bigli  temperatures. 

809.  Symptoms. — Vomiting,  diarrhea,  abdominal  pain,  headache, 
prostration,  fever,  and  chills  are  the  usual  symptoms;  but  these  may 
be  so  severe  as  to  produce  tbe  most  profound  disturbances,  resembling 
eymptouis  of  cholera  and  typhoid  fever.  Oflen,  the  cooking  of  the 
meat  will  prevent  these  symptoms;  but  ttiey  frequently  occur  among 
the  poorer  classes  who  are  the  most  liable  to  exhibition  of  this  form 
of  poi-wniiig  when  the  food  is  eaten  raw. 

810.  Treatment. — Rational  treatment  for  cases  of  poisoning  by 
ptomains  or  toxalburaina  is,  with  the  present  knowledge  of  the  sub- 
ject, almost  impossible,  partly  because  the  onset  is  bo  often  delayed 
that  removal  of  the  poisonous  material,  which  would  ordinarily  be 
the  first  object,  ia  impossible.  If  tlie  onset  is  rapid,  and  vomiting  or 
piir;iiiip  has  not  occurred,  these  action*;  may  be  induced  by  gentle 

bob;  but  if  they  have  already  oocnrred,  it  ia  useless  to  aggravate 
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the  condition  by  treatment,  so  that  methods  of  treatment  most  be 
governed  by  the  individual  symptoms  as  they  arise. 

811.  Poiioning  by  vie  of  Teg«tablei.— The  cause  of  poisoning  by 
T^etablea  in  this  country  has  been  chiefly  attributable  to  ergot  in 
rye  and  solanin  in  potatoes.  The  former  has  often  been  the  cause 
of  chronic  poisoning  in  Europe  where  the  rye  forma  a  large  part 
(^  the  diet  of  the  poorer  classes.  Many  cases  of  acute  poisoning  bj 
potatoes  have  occurred  in  Qermony;  the  presence  of  the  increased 
amount  of  solanin  ia  due,  probably,  to  the  growth  of  two  species  of 
bacteria;  viz.,  bacterium  soUnifemm  nonoobrftbil^  and  bacteriDm 
■olaniierum  oolorabila 
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I.    PUTBIOLOOIOAL   Ain>    OHBUIOAI.   PBOFBBTCBS    07   BLOODi 

812.  In  trenerftl. — The  blood  consists  of  a  liquid  and  a  solid  por- 
tion. Tlie  liquid  is  called  the  "blood  plasma,"  and  in  it  are  sus- 
pended the  red  and  white  blood  corpuscles  and  the  blood  plates,  the 
solid  portion.  We  alBO  find  granules ;  but,  at  present,  we  know  tcit 
little  concerning  them,  and  they  are  as  yet  of  no  medico-l^l  im- 
portance. The  blood  has  a  slightly  alkaline  reaction,  and  the  specific 
gravity  varies  from  1.058  to  1.062.  In  the  human  being  the  amount 
is  roughly  estimated  at  about  1/12  to  1/14  of  the  body  wei^t  If 
we  allow  the  hlood  to  flow  into  a  jar  which  haa  been  cooled,  and  its 
contents  are  not  disturbed,  the  liquid  will  separate  into  three  layers, 
— an  upper,  light  yellow  layer  of  plasma,  beneath  which  is  a  whitish 
layer  of  white  corpuscles,  and  below  this  a  wider  layer  consisting 
of  red  blood  corpuselea.  This  plasma  will  readily  coagulate  if  the 
temperature  is  raised  above  zero.  If,  on  the  other  band,  we  allow 
the  blood  to  coagulate  as  soon  as  it  leaves  the  body,  it  will  form 
a  solid  mass,  which,  on  standing,  retracts  from  the  walls  of  the  \'es- 
sel,  leaving  a  clear  amber-colored  fluid  which  is  called  the  ''blood 
serum."  The  solid  portion  in  this  case  is  called  the  "blood  clot," 
and  consists  of  fibrin  and  the  blood  corpuscles.  The  difference,  then, 
between  the  blood  serum  and  the  blood  plasma  is  that  the  senim 
contains  no  fibrin,  whereas,  the  blood  plasma  will  coagulate,  and, 
therefore,  contains  fibrinogen,  the  mother  substance  of  fibrin.  The 
blood  plasma  contains  sevefsl  proteid  bodies,  from  which  the  fibrin 
separates  upon  coagulation  of  the  blood.  These  proteida,  so  far  as 
is  known  at  preseut,  are  fibrinogen,  serum  globulin,  and  serum  al- 
bumin. As  to  the  exact  nature  and  differences  of  these  various  pro- 
teids,  we  are  uot  concerned  here. 

813.  Blood  leram. — As  already  mentioned,  the  blood  serum  differs 
front  the  plasma  in  not  containing  fibrinogen,  but  it  does  contain 
the  fibrin  ferment.  It  is  more  alkaline  than  plasma,  of  a  specific 
gravity  of  about  1.028,  faintly  yellow  in  color,  and  contains,  in  ad- 
dition to  the  substances  already  mentioned,  lecithin,  cbolesterin, 
soaps,  and  sugar.  The  yellow  coloring  matter  probably  belongs  to 
the  luteins  or  fat  coloring  matters.    The  mineral  bodies  in  serum  and 
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Ib  plsBtna  ore  of  the  same  kind,  though  different  in  amount.  TLey 
sre  potuasium,  iMdium,  calcium,  magnesium,  chlorin,  oxygen,  and 
pho9|))R>rii'  acid. 

814.  Solid  elements  of  the  blood. — The  solid  elements  of  the  blowd 
are  the  red  und  white  corpuscles,  the  blood  plates,  and  the  grauult»i, 
although  it  ia  claimed  that  the  lust  are  not  always  present.   Of  these, 
the  red  cells  are  the  most  important,  and,  meJico-legally,  are  priic- 
tically  the  only  ones  that  we  have  to  do  with.     The  red  cells  are  the 
bodies  that  contain  the  coloring  matter,  the  hemoglobin,  and  it  is 
with  these  that  we  tire  chiefly  concerned  in  examining  blood  stains. 
ho  number  of  rod  cells  in  the  blood  varies  in  different  animals,  and 
different  individuals.     In  normal,  healthy  male  adults,  there  oc- 
r  about  5,000,000  of  these  cells  in  each  cubic  millimeter.     In  fe- 
ali'M  the  numher  is  slightly  less,  about  4,500,000.     These  red  cells 
heavier  tlian  the  blood  plasma  or  serum,  and,  therefore,  they 
to  the  bottom  of  the  vessel  in  which  the  blood  is  contained.    The 
bite  cells,  or  "leucocytes,"  as  they  are  called,  occur  in  the  human 
ilood  in  aljout  the  proportion  of  1  to  700  red  cells.     They  are  some- 
bat  larger  than  the  red  cells,  and  their  number  may  be  greatly  in- 
sed  in  disease;  but,  from  a  medico-legal  point  of  view,  they  are 
practically  of  little  importance.     The  blood  plates  and  granules  as 
yet  are  of  no  medico-logul  inlereat 
B     815.  Fomu  of  the  corpuscles. — The  red  corpuscles  of  the  blood  of 
^kertebrate  animals  are  generally  one  of  two  forms, — either  circular 
^br  more  or  less  oval.     In  all  mammalia  the  corpuscles  are  nonuu- 
Hcleated,  while  in  all  oviparous  animals  they  contain  a  nucleus;  it 
u  by  this  property  that  we  are  able  to  distinguish  mammalian  blood 
from  that  of  birds,  fishes,  or  repules.     The  size  of  the  red  blood  cell 
differs  more  or  leas  according  to  the  animal,  and  also  varies  somewhat 
in  the  blood  of  the  same  animal,  nlthongli  close  uniformity  exists  in 
^th''  greater  proportion  of  the  red  corpuscles  of  the  same  animal.  With 
^very  few  exceptions,  the  average  diameter  of  the  red  corpuscles  of 
manmials  varies  from  1/3000  to  l/ftOOO  of  an  inch.   The  largest  are 
_|tllose  of  the  elephant,  having  a  flinmchir  of  about  l/2ir>0  of  an  ineh, 
^pnd  the  smallest  those  of  the  musk  deer,  measuring  about  1/1233.5. 
In  the  blood  of  all  birds,  re|itileB,  and  fishes,  the  red  blood  corpuscles 
contain  a  distinct  nucleus,  which  ia  generally  oval  in  shape,  but  may 
be  nearly  or  quite  circular.     This  nucleus  is,  as  a  rule,  of  darker 
lor  than  the  «>rpuscle  itself,  slightly  irregular  in  contour,  and  gen- 
ally  occupies  the  central  portion  of  the  corpuscle.     In  the  hWtd 
if  birds,  the  nucleus  is  much  more  elongated  than  the  corpuscle  it- 
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aeLf.  The  corpuscles  of  the  oviparous  class  are  considerably  lai^ 
than  those  of  mammalB,  the  largest  being  those  found  in  the  blood 
of  reptiles. 

816.  Coagulation  of  blood. — The  ph^ical  phenomenon  of  ooagola- 
tion  has  already  been  spoken  of;  but  its  importance  is  such  as  to  de- 
mand a  few  more  remarks.  The  time  required  for  complete  coagu- 
lation differs  with  the  blood  of  different  animals  and  imder  difFer- 
ent  circumstances ;  the  time  required  maj  differ  with  the  blood  from 
the  same  aniraaL 

817.  Time  of  ooagnlatioa. — ^Tbe  blood  of  the  fowl  begins  to  coagu- 
late in  one  and  a  half  minutes,  that  of  the  rabbit  and  sheep  in  from 
one  half  to  one  and  a  half  minutes,  that  of  the  dog  in  from  one  to 
three  minutes,  that  of  man  in  from  three  to  four  minutes,  and  that 
of  the  horse  and  ox  in  from  &ve  to  thirteen  minutes.  The  ooagnlatioii 
of  human  blood  is  generally  complete  in  nine  or  ten  minutes.  The 
blood  of  oviparous  animals  coagulates  more  rapidly  than  that  of  cold- 
blooded animals,  and  the  coagulum  is  much  larger  with  the  former. 
The  coagulation  of  the  blood  may  be  hastened  by  slightly  warming 
it,  by  its  adhering  to  a  rough  surface,  or  by  allowing  it  to  stand  in 
thin  layers.  Coagulation  is  retarded  when  the  temperature  is  low- 
ered, and  it  may  even  be  prevented  for  hours  if  the  blood  is  rapidly 
cooled  to  zero.  Coagulation  is  also  delayed  when  the  blood  comes  in 
contact  with  greasy  substances;  it  will  generally  be  prevented  bv 
heating  the  blood  quickly  to  a  temperature  of  56°,  thereby  destroying 
the  action  of  the  enzyme, 

818.  Slowneu  of  coagulation  aa  an  aid  in  determining  dinetioB 
from  which  blood  came.^In  connection  with  this  phenomenon  of 
slow  coagulation,  the  question  of  the  possibiliQ'  of  determining  the 
direction  from  which  the  blood  came  may  be  capable  of  solution. 
When  the  blood  falls  upon  a  horizontal  surface  in  an  oblique  direc- 
tion, the  bulk  of  the  blood  ia  carried  to  a  point  away  from  its  source; 
and,  if  the  force  is  great  enough,  there  may  be  one  or  more  spatten 
or  minute  clots  beyond.  If  the  blood  is  thro^vn  upward  upon  a  ver- 
tical surface,  the  force  may  be  enough  to  carry  the  blood  to  the  top 
of  the  stain.  If  coagulation  is  slow,  then  the  blood  will  tend  to  gtav- 
itate;  but,  if  coagulation  is  rapid,  some  spots  may  be  found  witb 
the  greater  portion  of  the  blood  at  the  top.  In  connection  with  this 
phenomenon  of  coagulation,  there  is  also  the  drying  of  the  blood  tn 
be  considered.  Blood  dries  much  more  slowly  than  water,  and  the 
character  of  the  surface  upon  which  the  blood  falls  baa  considerable 
influence  upon  the  time  of  drying.     If  the  surface  is  a  porous  one, 
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drying  takes  place  rapidly;  but,  if  it  ia  nonabaorbent,  like  glass  or 
wood, — especially  a  planed  surface, — the  time  of  drying  is  much 
longer. 

819.  Color  of  blood  stain. — The  color  of  the  blood  stain  varies  a 
great  deal  with  its  age.  At  first,  it  is  ordinarily  a  bright  scarlet 
color;  but,  on  exposure  to  daylight  and  to  the  air,  the  color  becomes 
darker,  changing  to  a  dull  bro^vn.  This  change  may  be  hastened 
by  exposure  to  sunlight,  or  by  heating  the  stain,  as,  for  example,  by 
ironing  after  washing  the  garment,  or  by  the  application  of  alco- 
hol or  other  preservatives.  From  the  above  we  see  how  necessary  it 
is  that  the  expert  should  carefully  examine  the  stains  as  soon  as  pos- 
sible after  the  ret'eipt  of  any  article  to  be  examined  for  blood,  in  or- 
der that  he  may  obtain  aa  much  information  as  poaaible  in  regard  to 
the  intervening  time  since  the  blood  woa  spilled,  the  direction  from 
which  it  came,  and  its  source. 

II.  Tests  foe  determimnq  presence  of  blood,  in  oxREau. 

820.  In  general. — We  come  now  to  the  more  strictly  chemical  and 
biological  tosts  for  determining  the  presence  of  blood,  and  also  for 
determining  whether  the  stain,  if  it  proves  to  be  a  blood  stain,  ia 
caused  by  the  blood  from  a  certain  kind  of  animal;  in  medico-legal 
practice  this  generally  means  the  determining  of  whether  or  not  the 
blood  is  human  blood.  The  methods  employed  are  the  chemical, 
spectroflcopical,  microscopical,  and  biological  teats.  The  first  two  are 
for  the  purpose  of  detecting  the  red  coloring  matter  of  the  blood; 
this  test  will  determine  whether  or  not  the  stain  is  a  blood  stain. 

After  the  stain  has  been  detennined  to  be  a  blood  stain,  the  micro- 
scopical examination  enables  us  to  tell  whether  or  not  the  blood  is 
consistent  with  being  human  blood,  and  the  biological  test  now  en- 
ables ua  to  express  an  opinion  as  to  whether  the  blood  is  human 
blood  or  that  of  some  other  animal.  The  chemical  teats  have  to  do 
more  especially  with  the  hemoglobin  of  the  red  cells.  The  hemoglobin 
is  the  substance  that  carries  oxygen  to  the  tissues.  With  oxygen 
it  forms  two  compounds,  oxyhemoglobin  and  met  hemoglobin.  In  the 
former  the  combination  is  a  very  loose  one,  while  in  the  latter  the 
combination  is  quite  stable.  Solutions  of  oxyhemoglobin  have  a 
bright  cherry-red  color,  such  aa  is  seen  in  arterial  blood.  In  medico- 
legal investigations  it  ie  the  hemoglobin,  or  one  of  its  decomposii- 
tion  products,  and  also  the  serum  albumin,  that  are  tested  for.  Tlif 
detection  of  the  last,  however,  ia  only  confirmatory,  as  it  occurs  in 
substancee  other  than  blood,  such  as  the  white  of  egg;  the  dilfcrence 
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between  egg  albumea  and  Berum  albumin  ie  not  aa  yet  of  medico- 
legal importance.  Hemoglobin  also  unites  with  carbonic  oxld,  ca^ 
bon  dioxid,  and  nitric  oxid,  giving  rise  to  different  chemical  cata- 
pounds,^ — carbon  monozid  hemoglobin,  carbon  dioxid  hemoglobin, 
an'J  nitric  osid  hemoglobin.  The  carbon  monozid  hem<^lobi&  is  of 
inedico-Iegal  importance  in  connection  with  poisoning  from  carbon 
monoxid  or  water  gae ;  but  it  is  of  little  importance  in  reference  to 
the  investigation  of  blood  stains.  Hemoglobin  heated  to  lOO'C 
is  decomposed  into  an  albuminous  body  called  "globin,"  which  is 
coagulated,  and  into  a  pigment  called  "hematin."  This  decomposition 
can  also  be  brought  about  by  strong  acids  or  alkalies,  in  which  case 
the  globin  is  not  coagulated,  but  exists  as  an  acid  or  alkali  albumi- 
nate. Hematin  is  a  brown  pigment,  and  is  of  importance  in  chemical 
and  spectroscopical  examinations  of  auspeeted  blood  stains.  Hematin 
may  be  deprived  of  its  iron,  in  which  case  it  is  called  hematopoi- 
phyrin.  In  this  case  the  ordinary  chemical  testa  for  the  detection 
of  hematin  will  fail ;  also  if  a  high  degree  of  heat  ia  applied  to  the 
at&in,  such  as  might  be  accomplished  by  passing  a  hot  sadiron  over 
the  stain.  In  this  latter  case  the  stain  may  be  fixed,  ao  that  ordi> 
nary  solvents  will  not  extract  it  from  the  fabric;  but  it  can  be 
dissolved  out  by  concentrated  acids.     Alcoholic  sulphuric  acid  will 

{  furnish  a  solution  which  can  be  employed  for  spectroscopic  ezamina- 

I  tion. 

i 

III.  Chemicai.   tests. 

821.  In  general. — The  principal  chemical  testa  for  blood  are 
Teichmann's  test,  the  sodium  tungstato  test,  the  guaiacum  test,  and 
the  albumin  test, 

822.  Teichmann's  test — Teichmann's  test  is  the  most  important  fir 
blood  pigment  Xf  the  stain  to  be  examined  has  dried  upon  glass  i)r 
some  nonabsorbcnt  fabric,  it  is  sufficient  to  remove  a  portion  on  tie 
point  of  a  knife  and  transfer  it  to  a  glass  slide.  If,  on  the  other 
hand,  the  stain  has  soaked  into  the  fabric  so  that  a  fragment  cannot 
be  removed,  a  small  portion  can  be  scraped  from  the  fiber  with  the 
point  of  a  knife,  and  the  dust  can  be  collected  upon  a  glass  slide;  or 
a  bit  of  the  fabric  containing  the  stain  can  be  soaked  io  a  drop  of 
water  for  some  time,  and  this  drop  can  be  used  for  performing  the 
test  The  dust  or  small  fragment  of  the  blood  clot  upon  the  glass 
slide  is  then  to  be  treated  with  a  drop  of  water,  and  a  minute  crys- 
tal of  common  salt  or  potassium  iodid  may  be  added.     This  drop 
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then  evaporated  to  dryness  by  gently  heating  the  residue,  covered 
ritfa  a  cover  glass,  and  a  drop  of  glacial  acetic  acid  allowed  to  run 
under  the  cover  slip.     The  slide  is  then  gently  wanned  until  bub- 
of  gas  begin  to  appear  under  the  cover  slip;  the  slide  is  then 
lowed  to  cool,  and  is  examined  for  crystals  of  chlorid  or  iodJd 
hematin,  commonly  called  "hemin  crystals,"     These  hemin  crya- 
occur  in  characteristic,  small,  rhombic  plates  with  a  yellow  or 
hocolate-brown  color.     They  are  often  arranged  in  crosses  or  ro- 
ttes;  and,  if  the  amount  of  blood   is  large,  the  forms  may  vary 
sonic  parts  of  the  preparation,  some  being  pointed  or  even  oval 
outline. 

Care  should  be  taken  not  to  apply  too  great  heat  either  in  evapo- 
Iting  the  first  drop  or  after  the  addition  of  acetic  acid.  In  the 
*t  case,  the  hematin  may  be  destroyed,  and,  in  the  latter,  the  crya- 
may  be  carried  to  the  edges  of  the  cover  slip  by  the  active 
filing  of  the  acetic  acid.  As  stated  above,  if  tlie  stain  has  been  sub- 
Bted  to  a  high  degree  of  heat,  hemin  crystals  will  not  be  delected; 
is  will  also  be  the  case  if  the  blood  stain  has  been  auhjectcd  to  pro- 
Dnged  action  of  various  disinfectants  or  to  direct  sunlight, 
823.  Sodium  tnngstate  teet. — This  test  is  often  employed  to  de- 
nt blood,  where  the  stain  has  been  partially  removed  from  the  ftib- 
pc  by  washing,  or  whore  the  blood  stain  has  been  soaked  in  some 
luid,  and  thus  a  greater  portion  of  it  has  been  removed.  The  fabric 
>ntaining  the  remains  of  the  stain  is  soaked  in  a  small  vessel  con- 
lining  distilled  water,  and  a  pinch  of  potassium  iodid  is  added. 
_In  this  way  the  remains  of  the  stain  are  thoroughly  soaked  out  into 
lie  solution.  After  soalcing  for  a  few  hours,  with  frequent  manip- 
lation  with  a  glass  rod,  the  solution  is  poured  off  into  a  beaker,  and 
be  fabric  again  extracted.  This  is  repeated  two  or  three  times  with 
portions  of  water  and  potassium  iodid,  until  all  the  stain  ia 
red.  The  united  extracts  are  then  filtered,  the  filtnito  is  strongly 
Idulated  with  acetic  acid,  and  a  few  cubic  centimeters  of  a  satu- 
Bted  solution  of  sodium  tungstate  strongly  acidulated  with  acetic 
cid  are  added.  The  precipitiite,  which  may  be  quite  bulky  if  there 
much  blood  pigment  present,  is  then  Ixiiled,  and  forms  dense  choc- 
ite-colored  flocculi.  These  are  filtered  off,  washed  with  water, 
dried,  and  tested  by  the  hemin  test;  or  a  jiortiun  may  be  dissolved 
in  very  dilute  sodium  hydrate,  and  e.\ani!npd  spectroscopieally  for 
the  bands  of  hematin  in  alkaline  solution.  If  the  precipitate,  on  the 
addition  of  sodium  timgstate,  is  slight,  the  mixture,  after  boiling, 
iould  be  allowed  to  settle  completely,  and,  by  careful  washing  in  a 
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watob  glass  or  on  a  glass  slide,  the  residue  can  be  used  for  ^  homim 
test 

824.  QnaiRoam  test — A  bit  of  the  stain,  or  a  few  fiben  of  tbe 
stained  clot}i,  are  placed  in  a  small  evaporating  diah,  and  a  fev 
drops  of  water  are  added  to  dissolve  out  the  pigment  as  much  is  pos- 
sible A  few  drops  of  tincture  of  guaiacum  are  then  added,  and  the 
mixture  should  remain  colorless.  If,  now,  a  couple  of  drops  of  a  so- 
lution of  peroxid  of  hydrogen  is  added,  a  bright  blue  color  will  be 
produced  if  there  are  traces  of  blood  pigment  present.  According 
to  Wormley,  this  test  will  react  in  a  solution  of  1  part  in  5,000. 

Fallacies. — The  following  substances  may  produce  this  reaction: 
Glue,  casein,  many  compounds  of  iron, — especially  cblorid,  acetate, 
and,  possibly,  hydrate,  which  is  alwaya  present  in  iron  mst  Ac- 
cording to  Huenefeld,  iron  sulphate,  cupric  sulphate,  cnpric  nitrate, 
cblorid  of  gold  and  sodium,  manganese  dioxid,  and  potassium  pe^ 
manganate  vnil  give  this  test  Therefore,  if  this  test  is  positive, 
it  can  be  considered  only  as  confirmatory,  and  the  other  tests  must 
be  applied  before  affirming  that  a  stain  contains  blood  pigment 

825.  Albmnin  test. — This  is  only  a  confirmatory  test,  inasmuch  as 
many  substances  not  containing  blood  pigment  give  this  teet  It 
is  performed,  practically,  in  the  first  part  of  the  bemin  test,  namely, 
when  a  solution  containing  albumin  is  heated  to  65—80°,  tbe  solu- 
tion becomes  turbid,  and  small  fiocculi  or  coagula  may  be  seen  on  the 
glass  slide. 

IV".  Spbctrosoopio  eiamittatioit. 

828.  In  general. — A  spectroscopic  examination  of  blood  depends 
upon  the  fact  that  a  solution  of  hemoglobin,  or  its  compounds,  or  its 
deconipiisition  products,  gives  characteristic  absorption  spectra,  when 
examined  with  a  spectroscope.  If  the  amount  of  blood  to  be  exam- 
ined is  large,  an  ordinary  spectroscope  will  suffice ;  but  in  most  cases 
the  amount  of  material  is  so  small  that  a  microepectroscope,  which  is 
really  a  microscope  fitted  with  a  spectrum  eyepiece,  ia  necessarily 
employed. 

827.  Preparation  of  ttaln  for  spectroicopio  examination.  —  The 
method  of  pre|iaration  may  depend  upon  whether  the  blood  stain 
or  blood  has  undergone  decomposition;  if  it  has  not,  and  the  amount 
of  matrriiil  al  liand  is  large,  a  portion  of  the  stain  can  be  soaked  owl 
in  a  little  wal<T  or  a  dilute  salt  solution,  and  examined  with  a  sjkh- 
troscope.  When  the  oxyhemoglobin  bands  can  be  recognized,  ihi-* 
same  solution  should  then  be  treated  with  a  little  ammonium  sulphiJ 


^  Stokes'  reagent,  and  a  single  band  of  hemoglobin  should  be  >il>- 
tained.  If  the  stain  is  slightly  dcL'ompoaed,  we  inuy  get  a  mixture  of 
both  the  oxyhemoglobin  and  the  hemoglobin  si^eelra.  If,  on  tliL-  uih- 
er  band,  the  Btain  is  decomposed,  we  shall  fail  to  get  any  solution 
of  the  pigment  by  treatment  witli  water,  and  we  must  uhtaiu  ihi- 
result  by  the  addition  of  either  a  little  dilute  sodium  hydrate  sohi- 
tion  or  glacial  acetic  acid.  If  we  use  an  alkali,  we  should  gel  u 
spectrum  of  hematin  in  alkaline  solution,  which  can  be  changed  by 
the  addition  of  a  little  ammonium  aulphid,  into  the  spectrum  of 
hemiwbromt^n.  If  ne  use  the  glacial  acetic  acid,  tlicn  we  get  Uii- 
spectrum  of  hematin  in  acid  solution.  If  the  blood  pigment  has 
undergone  decomposition  into  hematoporphyrin,  we  muat  treat  a 
fragmeut  of  the  material  with  concentrated  sulphuric  acid,  and  we 
tran  then  get  the  spectrum  of  hematoporphyrin  in  acid  solution,  if 
the  stain  contains  blood  pigment.  If  the  amount  of  material  is  very 
small,  so  that  we  have  to  use  a  microspectroscope,  the  following  meth- 
od suggested  by  Richardson  is  perhaps  the  most  satisfactory : 

'Procure  a  glass  slide  with  a  circular  excin'iition  in  the  middle, 
lied  by  dealers  a  "concave  center,"  and  moisten  it  around  the 
.  of  the  cavity  with  a  small  drop  of  dilute  glycerin.  Thoroughly 
Ttean  a  thin  glass  cover  about  Vfe  of  an  inch  larger  than  the  excava- 
tion; lay  it  on  white  paper,  and  upon  this  place  the  tiniest  visible 
frnginent  of  the  freshly  dried  blood  clot.  This  fragment  will  weigh 
from  1/50000  to  1/25000  of  a  grain.  Then,  with  a  cataract  needle, 
deposit  on  the  center  of  the  cover  near  your  blood  spot  a  drop  of 
glycerin  about  the  size  of  a  small  period,  and,  with  a  dry  needle,  gen- 
tly push  the  hlood  to  the  brink  of  your  microspocic  hand,  ao  tliat  it 
may  be  just  moistened  by  the  fluid.  Finally,  invert  your  slide  upon 
the  thin  cover  glass  in  such  a  manner  that  the  glyoerined  edges  of  the 
cavity  in  the  former  may  adhere  to  the  margins  of  the  latter,  and, 
turning  the  slide  face  upward,  transfer  it  to  the  stage  of  the  micro- 
scope. By  this  method  it  is  obvious  that  we  obtain  an  extremely 
minute  quantity  of  strong  solution  of  hemoglobin,  whose  point  of 
greatest  density,  generally  in  the  center  of  the  clot,  is  readily  found 
under  a  l/^-inch  objective,  and  tested  by  the  adjustment  of  the  spec- 
troscopic eyepiece.  After  a  little  practice,  it  will  be  found  quite 
possible  to  modify  the  bands  by  the  addition  of  sulphuret  of  sodium 
solution,  aa  advised  by  Preyer, 

B  "In  cases  of  this  kind,  where  the  greatest  possible  economy,  or 
Wen  parsimony  of  the  material,  is  needful,  I  would  advise  the  fol- 
lowing mode  of  procedure  for  proving,  or  corroborating  your  proof 
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of,  the  existeoce  of  blood,  so  that  its  presence  in  a  stain  may  be  if- 
firmed  with  aWIute  certainty: 

"From  a  suspected  blood  spot  upon  metal,  wood,  paper,  musde, 
or  cloth,  scrape  with  a  fine,  sharp  knife  two  or  three  or  more  minute 
particles  of  the  reddish  substance,  causing  them  to  come  near  the 

I  middle  of  a  large,  thin  cover  glass.    Apply  in  close  proximity  to  tiiem 

j  a  very  small  drop  of  %  per  cent  salt  solution,  bring  the  particles  of 

supposed  blood  clot  to  ita  edge,  and  proceed  as  I  have  already  di- 
rected. 

"After  thus  examining  the  spectrum  of  the  substance,  yon  ma; 

i  generally,  by  rotating  the  stage,  cause  the  colored  fluid  partly  to 

drain  away  from  the  solid  portion,  wherein,  under  favorable  circnm- 

I  stances,  should  Uie  specimen  be  blood,  the  granular  white  blood  glob- 

ules become  plainly  visible,  as  do  also  cell  walls  of  the  red  disk& 
Among  the  latter,  if  your  mental  and  physical  visions  be  keen 
enough,  you  can,  by  the  aid  of  a  1/26  immersion  lena  and  an  eye- 
piece micrometer,  measure  a  series  of  corpuscles  accurately  enou^ 
to  discriminate  human  blood  from  that  of  an  ox,  pig,  horse,  or 
sheep." 

828.  Oxyhemoglobin. — The  characteristic  spectrum  of  oxyhemoglo' 
bin  is  best  seen  in  very  dilute  solutions.  In  concentrated  solutioiu 
the  characteristic  band  is  seen  as  one  broad  band  extending  from  D 
to  b.  If  this  solution  is  diluted,  the  band  is  resolved  into  two  bauds, 
one  lying  close  to  the  line  D,  which  is  darker,  narrower,  but  more  dis- 
tinct than  the  other,  which  lies  near  the  line  E.  On  further  dilution, 
tiie  second  band,  that  is,  the  one  towards  E,  disappears,  leaving  only 
the  one  near  D.' 

829.  Hemoglobin. — If  the  oxygen  is  removed  from  the  oxyhemo- 
globin, either  by  exhaustion  or  by  the  action  of  some  reducing  agent, 
as  Stokes'  reagent,  or  a  dilnte  solution  of  ammonium  sulphid,  it  will 
have  a  reddish  or  bluish-red  color,  which  is  distinctly  darker  than  thp 
color  of  oxyhemoglobin,  being  practically  the  color  of  venous  blowi. 
The  absorption  spectrum  of  hemoglobin  extends  from  D  towards  E, 
occiipying  the  most  of  the  space  occupied  by  that  of  a  strong  solution 
of  oxyhemoglobin  ;  but  the  band  is  not  so  dark.  It  is  better  described 
as  occupying  the  space  between  the  two  bands  of  a  dilute  solution  of 
oxyhemoglobin. 

'  There  are  but  few  substances  whoae  trom  of  oxyhemoglobin  only.     Different 

solutions   sive    a    spectrum    at   all   re-  reagents  must  be  employed.  »o  bb  to  ob- 

semblin;;  that    of    o\ylieiiiof;lobin.   such  tain  several  of  the  blood  spectra,  ini*- 

as.   nolutions  of  alkanet   root   in   alum,  much   ns    the    ve^table    solutimis  jui>t 

and   those  of  roehineal.     Thptefore,  tht  mentionrd  are  not  changed  by  the  action 

speelrnscnpic  ensnilnntion   must  not  be  of  reducing  agents. 
cnnlinpd  to  the  recoj^ition  of  the  spec- 
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830.  Hethemoglobin. — This  is  a  compound  of  hemoglobin  with 
oxygen  and  is  much  more  stable  than  oxyhemoglobit).  It  is  some- 
times found  in  the  living  body  in  cases  of  potassium  cliloralp  puisKin- 
tng,  and  also  in  old  blood  stains  that  have  been  exposed  to  the  stin- 
li^t  for  a  long  time.  Its  absorption  spectrum  shoves  a  band  belvreen 
C  and  D,  lying  a  little  nearer  C  than  D,  and  the  two  banda  of  oxy- 
^^eiiio^lnbin  bplvveen  D  and  E. 

^B  831.  Carbon  monoxid  hemoglobin. — This  is  a  very  stable  compound 
formed  by  tlie  union  of  00  with  hemoglobin  or  oxy hemoglobin-     It 
is  of  meilic(vlcgal  importance  in  c-uacs  of  poiaoning  by  illuminntiug 
'    gas  rather  than  as  a  test  for  blood  in  stains.     A  solution  of  carbon 
monoxid  hemoglobin  has  a  very  bright  cherry-red  color,  which   is 
'     much  more  persistent    tlian    the   color   of   oxyhemoglobin,  and  it  is 
''    much  more  resistant  to  reducing  agents  than  oxyhemoglobin.     Its 
''   absorption  spectrum  ia  practically  identical  with  that  of  oxyherao- 
"   globin,  except  that  tlie   two  bands  between  D  and  E  are  slightly 
'    nearer  the  blue,  and  are  not  easily  replaced  by  treating  the  solution 
with  ammonium  sulphid,  as  is  the  case  with  soIuUona  of  oxyhemo- 
globin. 

832.  Hematin.— The  importance  of  the  spectroscopic  examination 
for  hematin  has  been  outlined  above,  namely,  in  those  cases  where 
the  hemoglobin  has  been  decomposed  by  various  agencies.  In  order 
to  prepare  it  for  spectroscopic  examination,  it  ia  extracted  either  with 
a  dilute  alkali  or  glacial  acetic  acid,  or  an  alcoholic  solution  of  sul- 
phuric acid.  In  the  one  case  we  obtain  an  alkaline  solution  of 
hematin,  and  in  the  other  an  acid  solution.  The  alkaline  solution  has 
an  absorption  spectnun  extending  to  the  band  between  C  and  D,  ly- 
ing near  D,  often  overlapping  it,  while  the  violet  end  of  the  spectrum 
ia  nearly  absorbed.  The  acid  solution  has  a  hand  between  C  and  D, 
near  the  line  C.  If  we  use  alcoholic  sulphuric  acid,  we  may  get  four 
bands,  one  between  C  and  D,  near  C ;  two  hands  between  D  and  E, 
one  near  D,  the  other,  durker,  broader,  near  E;  and  a  fourth  between 
b  and  F. 

833.  Eeduced  hematin  or  hemochromogen. — An  alkaline  solution  of 
hematin  treated  with  a  reducing  agent,  such  as  ammonium  sulphid, 
gives  a  reduced  hematin  or  hemochromogen.  Its  spectrum  consists 
of  a  well-defined  line  between  X)  and  E  and  a  fainter  one  between 

and  E. 

834.  Bematoporphyrin. — Blood  pigment  dissolved  in  concentrated 
phuric  acid  gives  rise  to  hematoporphyrin.  It«  absorption  spec- 
m  has  two  bands,  a  faint  one  to  the  left  of  D,  and  the  other  be- 

n  D  and  E.     In  alkaline  solution,  hematoporphyrin  has  four 
Vou  U.  MitD.  Jp«.— **. 
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bands,  a  faint  one  between  C  and  D,  two  between  O  uid  E  simiUi  to 
the  oxyhemoglobin  banda,  and  a  fourth  one  between  b  and  F. 

V.  KiGBoacopio  sxufiHATioir  of  bix>od. 

835.  Hetbod  of  preparatioiL  for  examination. — In  the  piepandon  of 
dried  blood  for  microscopic  examination  and  measurement  of  tlu 
red  corpuBclea,  it  ia  necessarf  to  bring  the  corpuscles  into  such  a  con- 
dition that  they  maj  be  recognized  by  their  normal  shape,  and  to 
have  them  as  free  as  possible  from  aurroonding  material,  ao  fiat 
thej  can  be  properly  focused.  To  do  this  it  ia  necessary  to  use  am* 
solvent  which  will  soften  the  blood  and  allow  the  oorpuacles  to  ap- 
arate.  This  menstruum  must  be  of  such  a  nature  that  it  will  Mtit 
stroy  the  corpuscles  or  alter  their  shape,  when  it  ia  proposed  to  mm- 
ore  the  corpuscles.  When  it  is  a  question  simply  of  detoiminiif 
whedier  or  not  there  are  any  blood  corpuscles  present,  most  uj 
menstruum  can  be  used.  The  principal  menstrua  tJiat  can  be  iin<I 
are  the  foUowiug;  Roussin'e — glycerin,  8  parts;  aulphurie  acid,  1 
part;  and  enough  water  to  make  the  specifio  gravity  of  the  liqwi 
1.028.  Pacini's — water,  300  parts;  glycerin,  100  parts;  oomnKo 
salt,  2  parts ;  and  corrosive  sublimate,  1  part  Kichardson's — %  <d 
1  per  cent  common  salt,  after  previoualy  washing  out  the  coloring 
matter  with  a  dilute  salt  solution.  Virchow's — 30-33  per  cent  •»■ 
lution  of  potassium  hydrate.  Wormley  recommends  simply  a  Binill 
quantity  of  distilled  water,  approximately  the  amount  originiliy 
present  in  the  dried  specimen.  If  long  soaking  is  required,  as  in  old 
stains,  a  dilute  solution  of  glycerin  (ap.  gr.  1,030)  may  be  used ;  ind, 
if  this  is  not  sufficient,  a  little  potassium  hydrate  may  be  added  to 
the  glycerin  or  water.  Wood  recommends  the  use  of  a  solution  of 
potassium  acetate  (sp.  gr.  1.030)  with  the  addition  of  a  little  fonni- 
lin  to  prevent  the  formation  of  any  fungus  growth. 

Having  determined  what  menstruum  ia  to  be  used,  a  portion  of 
the  dried  stain  is  selected  for  microscopic  examination.  The  portion 
selected  must  be  where  the  blood  corpuscles  have  dried  quickly,  otbe^ 
wise  they  will  have  become  more  or  less  spherical,  in  which  case  tbe; 
are  unfit  for  measurement  If  the  blood  has  been  dried  in  a  thin 
layer  upon  some  nonporous  surface,  such  as  glass  or  wood,  a  thin 
film  may  be  scraped  from  the  surface  with  a  sharp  knife  on  to  a  glis* 
slide,  and  the  cells  may  be  fixed  by  treating  them  with  a  mixtare 
of  equal  purts  of  absolute  alcohol  and  ether.  A  drop  of  the  solvent 
is  then  added,  and  a  thin  cover  glass  placed  upon  it  and  sealed  so  u 
to  prevent  evajioration.  In  the  course  of  a  longer  or  a  shorter  tiiw, 
the  mass  will  become  softened,  and  the  red  corpuscles  may  be  seen 
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ader  natural  conditions.  In  case  the  blood  stain  or  clot  is  upon  an 
srption  material,  such  as  sloth,  much  greater  difficulty  will  be 
juiitercd  in  obtaining  aatisfaetory  results.  On  account  of  the 
lary  attraction  in  the  meshed  of  tlie  fabric,  tlie  corpuscles  are 
or  less  distorted,  ao  that  only  rarely  can  one  be  found  suitable 
measurement  If,  however,  one  can  find  a  minute  clot  or  thin 
ost,  he  may  expect  to  find  a  sufficient  number  of  corpuscles,  the 
rage  measuremcint  of  which  may  be  satisfactory.  The  finding  of 
ich  crusts  or  minute  clots  occurs  more  often  where  the  blood  has 
aed  upon  material  or  substances  which  are  firm,  although  slightly 
fbed,  such  as  felt.  Aa  a  rule,  the  longer  the  clot  has  been  dried 
examination,  the  longer  will  it  be  necessary  to  soak  tlie  ma- 
before  any  satisfactory  results  can  be  obtained.  If  the  fabric 
'  garment  has  been  carefully  washed,  of  course  all  evidence  of  blood 
may  have  disappeared ;  but  this,  aa  a  rule,  is  only  accomplished 
^loDg  soaking  and  careful  rubbing  in  cold  water,  so  that  it  often 
happens  that  the  attempted  rapid  removal  of  blood  from  a  garment 
leaves  behind  it  more  or  less  stain,  which  can  be  detected  upon  care- 
ful examination.  Careful  examination  must  be  made  to  detei^ 
mitie  the  presence  of  other  substances,  such  as  hair,  muscle,  bone, 
etc.,  as  they  may  possibly  throw  some  light  upon  the  source  of  the 


^Aa  has  already  been  noted,  the  blood  cells  of  difEerent  animals 
iffer  in  size  and  abape,  and  as  to  whether  they  are  nucleated  or  non- 
nucleated.  The  question  whether  the  blood  is  that  of  mammalia  or 
that  of  bird  or  fish  is  easily  settled,  as  the  nuclei  of  bird  blood  are 
ren  more  resistant  than  the  cell,  and  can  be  easily  recognized.  The 
pistinction  between  different  kinds  of  mammalian  blood,  is,  how- 
ar,  much  more  difficult,  as  the  difference  ie  practically  a  difference 
the  siee  of  the  red  blood  celts.  This  difference  lies  between  very 
barrow  limits,  and  a  positive  statement  aa  to  the  kind  of  blood  is 
Ften  impossible.  In  the  microscopic  examination  of  blood  stains, 
le  is  not  required  to  state  what  kind  of  blood  it  is.  He  is  only  re- 
tired to  make  a  complete  investigation,  to  state  what  his  resulta 
e,  and  with  what  they  are  consistent. 

In  very  accurate  measurements  for  red  blood  cells,  it  ia  necessary 
use  the  highest  powers  of  the  microscope,  with  a  magnification 
at  least  1,000  to  1,500  diameters.  The  Jackson  micrometer  eye- 
piece is  perhaps  aa  good  an  instrument  as  any.  Each  micrometer 
le  must  be  accurately  standardized  before  being  used. 
836.  Average  diameter  of  blood  celli  of  man  and  other  animali.^ 
medico-legal  practice  it  becomes  a  question,  aa  a  rule,  whether  tho 
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^^^1                        blood  corpuscles  are  those  of  man  or  those  of  some  domestic  animal.  1 
^^^H                        The  average  dinnieter  of  the  blood  cells  of  the  most  comnioQ  dome^tin  1 
^^^1                        animals,  as  well  as  those  of  mun,  falls  within  the  limits  of  1/3OO0  i 
^^^1                        to  1/6000  of  an  inch.     As  will  be  seen  from  the  following  table,  tJie 
^^^1                       various  aiithoritie.'i  differ  only  slightly  with  reference  to  the  avera^ 
^^H                        diameter  of  the  human  blood  corpuscles.     It  lies  between  1/3300 
^^^1                        and  1/3200  of  an  inch.     The  horse,  cow,  cat,  dog,  pig,  sheep,  and 
^^^1                       goat  are  the  most  common  domestic  animals  whose  blood  has  t/i  be 
^^^1                        diiferen tinted  from  that  of  man.     Of  theae,  the  dog  approaches  moet 
^^^H                        nearly  the  human,  the  average  diameter  of  a  blood  cell  being  1/3550 
^^^1                       of  an  inch.     The  following  table  gives  the  average  measurements  u 
^^^1                        reported  by  various  investigators.     The  figures  given  are  in  common 
^^^H                        fractions  of  an  inch;  this  form  ia  more  commonly  emploved  than  ths 
^^^1                        metric  system,  which,   as  a   rule,   is   unintelligible   to   the  average 
^^H                       man: — 
^^^1                                                 Average  Size  of  the  Red  Blood  Celle. 
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YX  Biological  test  fob  blocs. 

8S7.  In  geaenL — During  the  post  eight  or  ten  yean,  «  grut  deil 
of  attention  haa  been  devoted  to  the  study  of  immunity  in  Tarionadi*- 
oases.  This  haa  naturally  led  to  a  study  of  the  blood  and  the  blood 
serum,  and  there  have  been  found  evidences  of  various  specific  tox- 
ins, and  also  various  antitoxins,  and  certain  other  bodies  with  pre- 
cipitating actions,  called  "precipitins/'  in  the  blood. 

If  one  injects  into  a  rabbit,  either  intraperitoneally  or  snbcuti- 
neously  or  intravenously,  the  blood  serum  of  another  apecies  of  ani- 
mal, the  serum  of  the  rabbit  so  treated  will  produce  a  precipitate, 
when  mixed  witb  the  serum  of  the  animal  whose  serum  was  in- 
jected into  the  rabbit  Several  kinds  of  animala  will  also  react  to 
this  test,  as  well  as  a  rabbit ;  but  it  has  been  found  that  rabbits  are 
the  best  suited  for  this  kind  of  work.  For  purposes  of  medico-l^al 
examination  of  blood,  namely,  determining  whether  the  blood  may  or 
may  not  be  human  blood,  the  rabbit  is  given  injections  of  about  10 
cubic  centimeters  of  human  serum  at  intervals  of  two  or  three  days, 
and  then  allowed  to  rest  a  few  days.  Rabbits  vary  a  great  deal  u 
to  their  susceptibility  to  the  injection.  Some  apparently  thrive  on 
the  treatment,  and  others  are  easily  made  sick.  Further,  rabbits 
vary  a  great  deal  in  the  amount  of  the  precipitin  which  is  produced 
in  their  sera.  Some  produce  a  very  strong  precipitin,  others  only  a 
weak  one,  and,  occasionally,  they  do  not  seem  to  react  even  after  i 
dozen  injections.  In  place  of  blood  serum,  any  pleuritic  effusion  or 
exudate  or  hydrocele  fluid  may  be  used ;  but  the  serum  itself  is 
the  best  When  the  rabbit  has  been  treated  as  above,  it  can  then  be 
bled,  either  by  killing  the  animal  and  taking  the  blood  from  the 
heart  or  from  the  carotid  arteries,  or,  if  it  is  desired  to  save  the  ani- 
mal as  a  source  of  material,  it  can  be  bled  from  the  central  vein  at 
the  base  of  the  ear.  This  last  method  is  perhaps  the  easiest,  as  it 
does  not  necessitate  the  sacrifice  of  the  animal,  and  sufficient  blood, 
even  with  one  bleeding,  can  be  obtained  to  enable  one  to  perfonn 
many  control  tests.  This,  of  course,  should  be  done  under  strict 
surgical  asepsis.  The  blood,  after  being  withdrawn,  is  allowed  to 
coagulate;  and,  if  necessary,  it  can  be  centrifugalized,  and  a  clear, 
almost  colorless  liquid  can  be  obtained.  This  serum  will,  if  human 
blood  was  used  for  injection  into  Uie  rabbit,  react  only  with  human 
blood,  under  proper  precautious. 

838.  Method  of  examination. — If  fresh  blood  is  to  be  examined. 
it  can  be  diluted  with  about  1  to  100  parts  of  normal  salt  solution, 
and,  if  necessary,  allowed  to  settle  so  that  the  solution  to  be  tested 
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absolutely  clear.     If  tlie  etaic  is  to  be  tested,  and  it  bas  not 

BOaked  into  the  material,  a  few  fragments  of  the  clot  can  be  scraf^ed 

D  to  a  slide  or  into  a  small  test  Cube,  and  treated  with  a  few  drops 

water,  and  allowed  to  dissolve.     If  the  stain  is  upon  a  fabric, 

where  it  has  penetrated  the  mesliea  of  the  cloth,  then  a  few  thrrads 

be  soaked  out  in  a  few  drops  of  distilled  water.     In  either  case 

16  material  is  diluted  with  salt  solution.     The  degree  of  dihition  ia 

lot  of  so  much  importance  as  is  the  degree  of  dilution  of  the  serum 

ibtained  from  the  rabbit     However,  a  dilution  of  1  part  in  100  of 

le  fluid  to  be  tested  seems  to  be  the  most  favorable  for  the  reaction. 

The  dilution  of  the  rabbit  serum  is  of  more  importance,  as  it  is 

:pon  its  dilution  that  the  most  careful  and  accurate  results  are  oh- 

ined.     Positive  reactions  have  often  been  obtained  with  humanized 

,bbit  serum  and  the  sera  of  lower  animals,  when  the  rabbit  serum 

■aa  used  in  too  great  quantity.     For  example,  in  a  proportion  of  1 

rabbit  serum  to  10  of  blood  solution,  or,  in  a  proportion  of  1  to  20, 

ipitates  have  been  formed  which  might  have  been  interpreted 

ss  positive.    On  the  other  hand,  it  has  happened  that  with  humanized 

rabbit  serum,  used  in  a  proportion  of  1  to  10,  or  1  to  20,  of  solution 

of  human  blood,  no  reaction  has  been  obtjiined;  whereas,  if  the  rab- 

lit  senim  was  used  in  the  projwrtion  of  1  to  50,  or  1  to  100,  a  poai- 

ive  reaction  resulted.     A  dilution  of  1  of  the  teat  serum  to  100  of 

le  blood  solution  gives  the  most  positive  results.     If  the  amount  of 

aterial  to  be  tested  is  small,  this  dilution  may  fail,  and  it  may  be 

tter  to  use  a  dilution  of  1  to  50.    Another  point  to  be  borne  in  mind 

the  length  of  time  that  is  to  be  allowed  for  the  precipitate  to  oc- 

r.     In  using  a  dilution  of  1  to  100,  it  often  happens  that  the  pre- 

tpitate  does  not  occur  for  an  hour  and  a  half  or  two  hours;  and, 

here  the  material  available  for  the  test  baa  been  small  and  old, 

en  this  length  of  time  is  not  sufficient  for  the  formation  of  the 

aracteristic  fiocculent  precipitate,  and  it  may  be  even  necessary 

allow  as  much  as  six  or  twelve  hours  at  a  temperature  of  37°  C. 

that,  in  dealing  with  minute  stains  and  old  ones,  the  results  of  the 

taction  nmst  be  interpreted  according  to  the  experience  of  the  inves- 

ator,  and,  at  best,  can  only  be  expressed  as  an  opinion. 

For  a  more  detailed  account  of  this  test  and  its  application  to 

medico-legal  practice,  one  is  referred  to  the  resume  of  Professor  Ew- 
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839.  Conoluioii. — In  conclusion,  one  maj  say  that  it  is  often  p(» 
sible  to  distinguisb  between  staine  caused  by  human  blood,  and  tW 
caused  b;  the  blood  of  domeatic  animals;  that,  under  favonbli 
eircaniatanoes,  it  can  always  be  determined  whether  the  Uood  ii 
tTiBTnTnuli^n  or  oTiparouB ;  that,  if  the  blood  is  manunaliin  Uood 
and  the  cells  have  an  average  diameter  of  between  1/3300  uk 
1/3100  of  an  inch,  that  the  blood  ia  not  that  of  a  cat,  goat,  pig,  sheep 
hors^  or  oz,  that  it  may  be  the  blood  of  a  dog,  guinea  pig,  nUut 
or  man;  but  most  experts  agree  that  one  is  not  justified  in  Mjis) 
that  the  blood  ia  human  blood.  The  most  that  an  expert  can  n?  i 
that,  if  the  blood  cells  have  a  diameter  of  1/3200  of  an  inch,  iligii] 
more  or  less,  that  then  these  measurements  are  consistent  with  th 
blood  being  of  human  origin ;  that  if  the  biolo^cal  teat,  under  ftnn 
able  conditions,  and  properly  performed  by  a  recognized  oompeteii 
expert,  gives  the  characteristic  reactions,  that  the  blood  may  dxn  h 
said  to  be  human  blood. 

The  condusion  reached  by  Graham-Smith  and  Sanger  "  layi  dow 
the  conditions  under  which  reliance  can  be  placed  in  this  biolopa 
test :  "These  experiments  have  led  us  to  the  conclusion  that,  vil 
sufficient  materials,  and  due  precaution  to  exclude  the  various  eoiiRi 
of  error,  there  are  but  few  oonditions  met  with  in  forensic  praetii 
under  which  human  could  not  be  readily  differentiated  frcHn  othi 
bloods.  By  this,  however,  we  do  not  mean  to  imply  that  a  considei 
able  acquaintance  with  the  action  of  precipitating  antiaera  on  bloo 
solutions  ia  not  necessary  in  the  suocesaful  application  of  thb  test 
That  this  test  will  be  used  in  the  future  ia  also  shown,  to  quo! 
from  Nuttall's  book  :* 

"That  this  conclusion  is  fully  justified  ia  proved  by  the  official  r« 
ognition  of  the  precipitin  method  in  forensic  practice  in  foreign  got 
ernments.  Prof.  Uhlenhuth  informs  me  that  the  method  has  be«i 
recommended  by  the  Ministers  of  Justice  in  Germany  and  Austrii 
and  that  it  has  been  officially  recognised  by  the  governments  of  Egyf 
and  Roumania." 

In  the  United  States  it  has  been  used  by  Prof.  Wood  in  the  Oreen 
leaf  and  Blondin*  cases. 

VII.  Stairs  contxiniito  BLOon  nr  VABions  DtsoHAXOxs. 

840.  In  general. — That  the  stain  which  has  been  proved  to  omtiin 

»<To«r.  Hygiene,   1903,  Vol.  Ill,   No.  1002.  Vol.  HI.  No.  4. 

*<  P-  BIO'  •  Blondin  cmc,  Bnflolk  Co.  MHi.  Dtt. 

'Ix)e.  cit.  p.  403.  1902. 
•Wood,  Trani.  Mass.    Med.-Leg.    Soe. 
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may  have  been  oi  nienatrual  or  vaginal  origin,  or  from  some 
lier  source,  caii  only  be  determined  by  finding,  associated  with  the 
i,  otiier  formed  elements,  such  as  epithelial  oells,  mucus,    sperina- 
>■,  pus,  etc. 

841.  Henitnial  blood. — As  a  rule,  blood  of  menstrual  origin  will 
lave  vaginal  oells  in  large  numbers  mised  with  it.     This  is  espedally 

je  at  the  beginning  and  at  the  end  of  the  flow.     If  tlie  hemorrhage 

abundant  it  is  possible  that  a  stain — especially  a  small  one — will 
lot  show  any  cells  mixed  with  it;  but  we  are  not  warranted  in  saying 
lal  the  blood  was  not  of  menstrual  origin,  if  we  fail  to  find  vaginal 
slls  mixed  with  it  The  location  of  the  atain,  whether  upon  uiider- 
Jothing  or  bedding,  may  be  of  importance  in  helping  to  recognize  a 

lin  aa  being  of  menstrual  or  locbial  origin.    Vaginal  cells  are  large, 

>lygDnal,  squamous  epithelial  cells,  similar  to  those  of  the  mouth, 

it  with   a  nucleus  of  slightly  larger   diameter,  often  arranged   in 

11  cliimpB,     If,  at  the  time  of  the  menstrual  flow,  there  was  also 

discharge  of  gonorrheal  or  leueorrheal  origin,  then  the  blood  and 
bIIs  will  be  found  mixed  with  pus.     Occasionally,  also,  a  ciliated 

U  from  tlie  lining  membrane  of  the  uterus  may  be  foimd  mixed 
nth  blood  of  menstrual  origin. 

842.  Naial  itaini. — In  case  of  hemorrhage  from  the  nose,  identifi- 
idon  of  the  source  of  the  blood  must  be  made  by  the  recognition  of 
!ie  cylindrical  or  ciliated  epithelium  from  the  mucous  membrane, 
id  of  dried  mucus  mixed  with  the  blood.     However,  it  is  often  the 

that  the  hemorrhage  if  ao  severe  that  there  may  be  stains  which 
DDBist  of  blood  only,  and  we  cannot  find  either  mucus  or  epithelium 
help  UB  to  ascertain  its  source.  If  we  find  the  cells  and  mucus,  we 
give  an  opinion  that  the  blood  is  consistent  with  having  come 
am  the  nose ;  but  the  reverse  is  not  true — we  are  not  justified  in 
aying  that  the  absence  of  mucus  or  cells  rules  out  the  possibility  of 
lie  stain  being  of  nasal  origin.  Here  the  position  and  other  charac- 
Bristics  of  the  stain  may  be  of  help  in  forming  an  opinion,  and  ena- 
bling us  to  decide  whether  or  not  it  is  possible  that  the  blood  was  of 
nasal  origin.  If  tlie  blood  was  caused  by  forced  expiration  through 
[the  nose  the  stein  is  apt  to  be  pale  and  bulky,  as  the  relative  amount 
mucus  ia  considerable,  and,  on  drying,  the  appearance  is  very  dif- 
ferent from  that  of  an  ordinary  blood  atain. 

VTTI.  Semihai.  stains. 

843.  In  general. — The  examination  of  seminal  steins  docs  not.  as  a 
[rule,  include  tlie  great  variety  of  substances  that  examination  for 
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blood  stainB  inclades.  The  usual  articles  submitted  for  examioatioB 
are  bedclothes  and  underclothing;  occasionally,  other  articles  of  wear- 
ing apparel ;  less  often,  bits  of  wood  or  earth  or  leaves ;  and  also,  occa- 
sionally, scrapings  of  dried  masses  taken  from  the  akin  or  genitalia 
of  the  Tictim.  Seminal  stains  may  exist  as  dried  masses  of  seminal 
fluid,  or  of  this  mixed  with  other  fluids,  such  as  blood,  or  discharges 
from  the  vagina. 

844.  Propertiei.— The  seminal  fluid  varies  according  to  drcum- 
atances,  and  at  different  times  in  the  same  individuaL  Its  specific 
gravity  varies  from  1.027  to  1.037 ;  it  has  a  slightly  alkaline  reaction, 
is  more  or  less  viscid,  with  an  opalescent  appearance,  sometimGs  gray- 
ish, occasionally  yellowish  or  even  reddish,  though  not  mixed  with 
blood.  It  also  has  a  peculiar  odor,  which  used  to  be  considered  more 
or  less  diagnostic,  but  this  property  has  now  lost  its  importance. 
When  ft  seminal  stain  dries  upon  a  nonabsorbent  surface,  eoch  u 
wood  or  iron,  or  upon  cloth  or  linen  that  has  been  starched,  it  formi 
a  grayish  scale,  from  which  a  bit  can  be  removed  by  the  point  of  i 
knifo  or  needle.  The  grayish  color  may  also  have  a  faint  yellowish 
or  reddish  tint  If  the  stain  is  upon  a  very  porous  or  absorbent  mi- 
teriftl,  it  may  be  very  difficult  to  see.  It  will  have  a  more  or  less  ii^ 
regular  outline  and  a  peculiar  feel,  which  is  more  or  less  stiff,  similar 
to  that  caused  by  blood  or  any  albuminous  fluid.  It  may  often  best 
be  seen  by  holding  it  against  transmitted  light,  when  the  stain  will 
appear  more  or  less  translucent.  The  location  of  the  stain  varies 
often.  It  is  more  apt,  in  cases  of  alleged  rape,  to  be  found  on  ibe 
posterior  portion  of  the  victim's  garments,  or  upon  the  anterior  part 
of  the  assailant's  clothing.  The  seminal  fluid  probably  does  not  con- 
tain serum  albumin.  It  does  contain,  however,  cholesterin,  lecithin, 
nuclein,  cerebrin,  giianin,  and  hypoxanthin,  Schreiner'  has  isolaleii 
a  substance  called  "spermin,"  C^HoN,  which  gives  the  general  alka- 
loidal  reactions.  This  body  is  also  found  in  the  sperm  of  several 
animals,  also  in  the  blood  and  sputum. 

Dr.  riorence*  claims  to  have  isolated  from  the  seminal  fluid  of 
man  an  alkaloidal  substance  which  he  claims  to  be  obtained  only  from 
human  seminal  fluid.  This  body,  which  he  calls  "viriapermin," 
gives  characteristic  crystals  with  a  concentrated  solution  of  iodin  in 
potassium  iodid.  This  test  is  extremely  delicate.  Other  investi- 
gators have  claimed  that  any  tissue  containing  cbolin  will  yield  the^ 

'  Schreiner,  Auiial.  d.  Chem.  u.  Pharm.       *  Florpnce.  Du   Spenn«  et  dea  Tkcbn 
Bd.  194.  de  Speruie  en  MMecioe  L^^  1B>7. 
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erj'stals.     The  reagent  known  as  Florence's  reagent  la  potaa- 
Biura  iodid,  1.65  grams;  iodin,  2,fl4  grams;  water,  30,00  grama. 
To  perform  the  teat,  it  is  neeessary  to  proceed  as  follows:     A  small 
it  of  the  cloth  or  material  eontaiiiing  the  stain  to  be  tested  is  cut 
iway  with  scissors,  and  deposited  upon  a  glass  slide.     A  drop  of 
rater  is  then  added,  and  the  atain  is  allowed  to  soak  a  few  minutea. 
drop  of  the  reagent  ia  then  placed  beside  the  firat  drop,  and  the  two 
■e  allowed  to  mix,  and  are  immediately  covered  with  &  cover  glaaa. 
the  stain  contains  seminal  fluid,  the  appearance  of  crystals  is  al- 
lost  immediate. 

845.  Detection. — The  Florence  test,  at  the  best,  is  a  good  prelimi- 

lary  test     For  the  absolute  deteimination  that  a  suspected  etein  is  a 

linal  stain,  it  is  necessary  to  obtain  the  spermatozoa.     These  are 

ies  with  an  oval  pear-shaped  head,  about  1/3000  of  an  inch  in 

ength,  and    a    tail    0-10    times    as    long.     Tbc  head  is  leas  dense 

its  anterior  third  than  in  the  posterior  two  thirds,     Sperraato7x>a 

fairly  stable,  and  re.sist  decomposition;  but,  after  drying,  they  are 

Bry  fragile,  and  the  head  is  easily  broken  from  the  tail,  so  that  to 

tin  perfect  spermatozoa  is  often  difficult,— especially  in  an  old 

un.     Staining,  as  suggested  by  Florence,  helps  in  the  recognition 

the  spermatozoa.     Florence  uses  crocein.  but  methyl  green  can  be 

ised  ae  well. 

For  the  preparation  of  the  slain  for  the  microscopical  examination, 

small   bit  of  the  cloth   containing  the  stain   is  soaked    in   distilled 

rater  on  a  slide,  and  then  carefully  teased  apart  with  fine  needles, 

[covered  with  a  cover  glass,  stained  or  not  as  preferred,  and  then  es- 

lined  with  the  microscope.     In  examining  a  stain  that  has  soaked 

sto  a  porous  surface,  such  as  unstarched  cloth,  the  Florence  reactitn 

ay  often  be  obtained  from  any  portion  of  the  stain ;  but,  as  a  rule, 

spermatozoa  will  only  be  found  in  the  center. 
848.  Biological  test. — Dr.  C.  G.  Farnima*  has  proposed  the  biologi- 
a1  test  along  the  lines  as  descril>ed  under  the  section  on  blood.  He 
njects  into  the  peritoneal  cavity  5  to  10  cubic  centimeters  of  semen 
testicular  emulsion,  at  intervals  of  three  or  four  days,  until  tlie 
(bbit  has  received  five  to  eight  injections.  He  has  found  the  teat 
(specific  for  human  semen  when  human  semen  was  used  for  injection ; 
land  he  does  not  get  a  reaction  with  the  semen  of  the  dog,  bull,  or  goat, 
>r  does  human  blood  serum  give  a  positive  reaction. 

*Ani.  Jour.  Ued.  Auo.  Dec  28,  1001. 


APPENDIX 


APPENDIX 


TABLE   OF  CONTENTa 


ne.  n« 

B4T.  Law  at  'Matnehusetta   appointing  mediral  exnminers,  to  take  the 

place  o(  older  coroncra  law 70C 

B48.  Revised  law  ot  Connecticut,  ocnceming  caroncra  and   their  duties, 

giving  thciD  tlie  power  of  appointing  medical  examiDeri TIU 

OASES  OF  POISONING. 

849.     Case  L  Poisoning  bf  arienia 719 

8E0.     Case  II.  PoiBoning  by  arsenic  in  cofTee  720 

B51.     Case  III.  PoisoniDg  by  ar«euiate  of  copper,  umounU  of  poison  ob- 

taineil  (roni  viscera,  etc 721 

862.  Cue  IV.  Poisoning  by  araenic 7X3 

863.  CaM  V.  PoiBoning  by  arsenic  witli  fatty  degeneration  of  the  liver, 

kidneya,  and  gnstric  glaDdi  724 

8S4.     Cue  VI.  Poisoning  by  aTsenic     Sherman  com  727 

B53.     Case  Vll.  Poisoning  by  arsenic.     The  Manson  case   73S 

8Sa.     Caae  VIIL  Poisoning  by   arsenic     The    Kubinson    trial    in    Cam- 
bridge, Mass.   741 

867.     Case  IX.  Poisoning  by  euprie  iulphat« 746 

8&B.     Com  X.  Poisoning  by  cvpric  sulphate  with  symptoms  of  hemoglo- 
binuria   , 748 

859.  Case  XI.  Fatal  poisoning  by  lend  chromate  762 

860.  Case  XII.  Fatal  poisoning  by  inhalation  of  dust  from  yam  col- 

ored by  lead  chromat« 764 

BSI.     Case  XIII.  Poisoning  by  potassium  eyanld,  and  detection  of  thii 

poisoning  eight  days  after  death 767 

862.  Cue   XIV.   Cyanid   poisoning   from   mixture   of  potassium   terro- 

cyanid  and  aqua  regia 760 

863.  Case  XV.  Poisoning  bj  oil  of  bitter  almonds  (pruasic  nciJ) 76B 

864.  Case   XVI.   Poisoning  b;  nitrobenzol.     Death  in  nine  and  a  half 

hours 763 

866.     Case  XVII.  Poisoning  by  aconitin.     The  Lamson  case  in  England  766 

866.  Case  XVIII.   Poisoning,  with  recovery  nnclGr    treatment    after    a 

dangerous  do«e  of  aconite  and  chloroform 768 

867.  Cftse  XIX.  Poisoning  by  savin   770 

868.  Case  XX.  Poisoning  by  digiUlis 772 

860.     Case  XXI.  Poisoning  by  digitalin    774 

870.  Case  XXII.  Poisoning  by  carbon  monoxld 778 

871.  Case  XXIII.  Poisoning  by  gelsemium  , , .  782 

703 


J 


TH  TABLE   OF  OONTKHTa. 

872.  Cue  XXIV.  Pofwining  by  belkdoaoft  W 

873.  Case  XXV.  PoiBomng  .br  Ktropu> '^ 

874.  Case  XXVI.  FoiKming  b7  •trTdmin.    Tbe  HagoMi  cue.    PoUob 

deteotad  one  jmiX  after  d«atli 73S 

875.  Case  XXVII.  Poisoning  tf  •trTchniix.     CanTvlMiDiis  imputed  aa  b» 

ing  puerperal.    The  Hajor  oaae  7S9 

876.  Caae  XXVIII.  NotM  ol  the  trial  of  Uia.  Mareue  M.  Rogera  for  the 

murder  ol  htr  knaband  bj  ^oroform  or  itrangula- 

tion,  inDecwnber,  1909 T» 

877.  Cue  XXIX.  Tb».jv    life    iunranaa   eaM.    A    mppoaed    raidde. 

May,    1903    711 

878.  Cau  XXX.  Trial  of  Oeo^e  a  Heney  for  murder  «f  a  woman  bf 

■trychiiiu  poisoning  TSt 

879.  Caae  XXXI.  Poiscning  I7  barium  earbonaU 7W 

880.  Bummary  of  results  of  experiments  on  men  from  taking  with  their 

food  bcnie  add  and  borax,  under  the  diraotian  of  the  Agricnl* 
toral  Department  of  the  United  State*.  (See  DigMt  of  BnUetia 
Ma  U,  issued  under  aatboritf  of  tbat  departsMot.)  IH 


APPENDIX. 


Appendix,  in  which  are  recited  the  two  laws  concerning  the  medi- 

examination  required  by  the  state  of  Massachusetts  and  the  state 

Connecticut  in  case  of  death  from  supposed  violence.    Also  reports, 

3m  medical  literature,  of  certain  noted  cases  of  poisoning,  and  ab- 

racts  of  same. 


17.— THE  REVTSED  LAWS  OE  THE  COMMONWEALTH  OF 
MASSACHUSETTS,  CHAPTER  24. 

Enacted   November   21,   1001,  To  Tkke   Effeot   Januaiy  1,  ISOB. 

Sec  1.  The  governor,  with  the  advice  and  consent  of  the  council, 
appoint,  for  a  term  of  seven  years,  able  and  discreet  men, 
led  in  the  science  of  medicine,  to  be  medical  examiners  and  asso- 
ate  medical  examiners  in  each  county. 

Sec  2.  The  number  of  medical  examiners  and  associate  medical 
laminers  shall  be  as  follows:  (This  list  by  counties  is  omitted.) 
Sec  3.  The  associate  medical  examiner  of  the  county  of  Suffolk 
iiftll,  at  the  request  of  either  of  the  medical  examiners  for  the 
Bunty,  perform  the  duties  and  have  the  powers  of  a  medical  exam- 
er.  In  any  year,  each  medical  examiner  may  require  him  to  serve 
month.  The  associate  medical  examiners  in  the  other  counties 
aall,  in  the  absence  of  the  medical  examiners,  or  in  case  of  their  in- 
ability to  perform  their  duties,  perform,  in  their  respective  districts, 
11  the  dnliea  of  medical  examiners. 

Sec.  4.  Each  medical  exaniiner  and  associate  medical  examiner 
lall,  before  entering  upon  the  duties  of  his  office,  be  sworn  and  give 
ond  for  the  faithful  performance  thereof,  in  tlie  sum  of  $5,000,  to 
be  treasurer  of  the  county,  with  sureties  to  be  approved  by  him.  If 
fails  for  thirty  days  after  appointment  to  give  such  bond,  his  ap- 
jintment  shall  be  void. 

70S 

Vctt-  II.  Mw>.  Jum.— 46. 


I  S47I  APPENDIX.  m 

Sec  5.  A  surety  on  Bucb  bond,  his  heirs,  executor,  or  sdmiiiistn- 
tor  may  apply  to  the  superior  court  to  be  discharged  from  further 
liability  thereon,  whereupon  the  proceedings  shall  be  the  same  as  an 
prescribed  in  §  6  of  chapter  23. 

Sec.  6.  Upon  a  breach  of  the  condition  of  such  bond  to  the  injury 
«ME  any  person,  the  obligor  may  be  removed  from  office,  and  actioni 
may  be  brought  upon  such  bonds  in  like  manner  as  upon  the  bond 
of  a  sheriff. 

Sec.  7.  In  the  county  of  Suffolk,  each  medical  examiner  shall  re- 
ceive from  the  coun^  an  annual  salary  of  $1,000,  and  the  associite 
medical  examiner,  a  salary  of  $666 ;  but  if  the  associate  medical  ex- 
aminer serves  in  any  year  more  than  two  months,  he  shall,  for  toA 
additional  service,  be  paid  at  the  same  rate,  to  be  deducted  from  the 
salary  of  the  medical  examiner  at  whose  request  be  serves.  Medical 
examiners  and  associate  medical  examiners  in  other  ooonties  shall 
receive  fees  as  follows :  For  a  view  without  an  autopsy,  $5 ;  for  ■ 
view  and  autopsy,  $30 ;  and  for  travel,  10  cents  a  mile  to  and  horn 
the  place  of  view. 

Sec.  8.  Medical  examiners  shall,  in  all  cases,  certify  to  the  ci^  or 
town  clerk,  or  to  the  city  registrar  in  the  place  where  the  deceased 
died,  his  name  and  residence  if  known,  otherwise  a  description  of 
such  person  as  full  as  may  be,  with  the  cause  and  manner  of  hia 
death,  and  shall  make  examination,  upon  a  view  of  the  dead  bodies, 
of  only  such  persons  as  are  supposed  to  have  come  to  their  death  by 
violence. 

Sec.  9.  If  a  medical  examiner  has  notice  that  there  is  within  his 
county  the  body  of  a  person  supposed  to  have  come  to  his  death  by 
violence,  he  shall  forthwith  go  to  the  place  where  such  body  lies,  and 
take  charge  of  the  same ;  and  if,  on  view  thereof  and  personal  inquiiy 
into  the  cause  and  manner  of  death,  he  considers  a  further  examina- 
tion necessary,  be  shall,  upon  being  thereto  authorized  in  writing  bj 
the  district  attorney,  mayor,  or  selectmen  of  the  district,  city,  or  town 
in  which  such  body  lies,  make  an  autopsy  in  the  presence  of  two  or 
more  discreet  persons,  whose  attendance  he  may  compel  by  subpisQa. 
Before  making  such  autopsy  he  shall  call  the  attention  of  the  mt- 
nesses  to  the  position  and  appearance  of  the  body.  He  shall  then  and 
there  carefully  record  every  fact  and  circumstance  tending  to  show 
the  condition  of  the  body,  and  the  cause  and  manner  of  death,  with 
the  names  and  addresses  of  said  witnesses,  which  record  he  shall  nib- 
scribe.  If  a  medical  examiner  or  associate  medical  pvam'ner  eoo- 
siders  it  necessary  to  have  a  physician  present  as  a  witnen  at  as 
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itopey,  he  shall  be  paid  $5  for  his  aervicoa.     Other  witnesses,  expt-pt 
Seers  named  in  §  4S  of  chapter  204,  shall  lie  allowed  two  dollars 

Sec.  10.  He  shall  forthwith  file  with  the  district  attorney  of  his 
strict  a  report  of  each  autopsy  and  view  of  his  personal  inquiries, 
rith  a  certificate  that,  in  his  judgment,  the  manner  and  canse  of 
ith  could  not  be  ascertained  by  view  and  inquiry,  and  that  aa  au- 
By  was  necessary.     The  district  attorney,  if  satisfied  that  an  au- 
Bpey  was  necessary,  shall  so  certify  to  the  county  commissioners  hav- 
jurisdiction  in  which  the  autopsy  was  held,  or,  in  the  county  of 
iffolk,  to  the  auditor  of  Boston.     If,  upon  such  view,  personal  in- 
liry,  or  autopsy,  the  medical  examiner  is  of  opinion  that  the  death 
paa  caused  by  violence,  he  shall  at  once  notify  the  district  attorney 
ad  a  justice  of  the  police,  district,  or  municipal  court,  or  trial  jus- 
Soe  having  jurisdiction  over  the  place  in  which  the  body  was  found, 
id  shall  file  on  attested  copy  of  the  record  of  his  autopsy  in  such 
Burt,  or  with  such  justice,  and  with  the  district  attorney. 
Sec  II.  The  court  or  trial  justice  shall  thereupon  hold  an  inquest, 
om  which  all  persons  not  required  by  law  to  be  present  may  be  ex- 
luded,  and  the  witnesses  may  he  kept  separate,  so  that  they  cannot 
inverse  with  each  other  until  they  have  been  examined.     The  dis- 
rict  attorney,  or  some  person  designated  by  him,  may  attend  the  in- 
gest and  examine  the  witnesses.     An  inquest  shall  be  held  in  all 
es  of  death  by  accident  upon  a  railroad,  and  the  court  or  justice 
'lidding  such  inquest,  or  an  inquest  in  case  of  death  by  accident  upon 
a  street  railway,  shall  give  seasonable  notice  of  the  time  and  place 
ereof  to  the  board  of  railroad  commissioners.     The  attorney  gen- 
ral  or  the  district  oltomey  may  direct  an  inquest  to  be  held  in  the 
of  death  by  casualty. 
Sec  12.  If  it  appears  that  the  place  in  which  the  body  was  found 
without  the  limits  of  the  judicial  district  of  the  court,  or  the  terri- 
Brial  jurisdiction  of  the  trial  justice  to  which  or  to  whom  the  notice 
]uired  by  the  provisions  of  section  ten  has  been  given  by  the  medi- 
ll  pxtiTniner,  such  court  or  trial  justice  shall  nevertheless  proceed 
rith    the   inquest  and   have  continuous   and   exclusive   jurisdiction 
bereof,  if  said  place  is  within  the  commonwealth,  and  within  fifty 
of  the  nearest  point  in  the  boundary  line  of  such  district  or  ler- 
ary,  unless  a  similar  but  prior  notice  relative  to  the  same  body 
hall  have  been  issued  by  a  medical  examiner  for  a  county  adjoining 
Bch  district  or  tcrrit<)ry  at  the  point  aforesaid. 
Sec.  13.   If  an  inquest  is  to  be  held  by  a  police,  district,  or  rouuici- 
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pal  ooun,  tbe  conrt  ma;  appoint  an  officer,  qualified  to  serve  crimii 
process,  to  inTestigate  the  case  and  to  summon  the  witnesses,  and  m 
allow  him  additional  oompeneation  therefor,  which  shall  be  paid 
like  manner  as  the  fees  of  o&ceTs  in  criminal  cases. 

Sec  14.  If  a  magistrate  has  reason  to  believe  that  an  inqneat 
be  held  by  him  relates  to  the  death  by  accident  of  a  paaaenger  or  e 
ployee  upon  a  railroad,  or  of  a  traveler  upon  a  public  or  private  w 
at  a  railroad  crossing,  or  to  a  death  by  accident  connected  with  t 
operation  of  a  street  railway,  he  shall  cause  a  verbatim  report  of  t 
evidence  to  be  made  and  sworn  to  by  the  person  making  it,  ind  tl 
report  and  the  bill  for  servioea,  after  examination  and  appnnl 
writing  by  such  magistrate,  shall  be  forwarded  forthwith  to  the  bati 
of  railroad  commissioners.  Such  bill  when  approved  by  said  boK 
shall  be  forwarded  to  the  auditor  of  accounts  and  be  paid  by  Aeeoi 
monwealtb,  assessed  on  the  several  corporations  owning  or  opentii 
the  railroad  or  street  railway  on  which  the  accident  occurred,  ■ 
;»ball  be  collected  in  the  manner  provided  in  §  10  of  chapter  11 
Tbe  magistrate  may,  in  hia  discretion,  refuse  fees  to  witnesses  in  t 
omploy  of  the  company  upon  whose  railroad  the  accident  occnm 

Seo.  15.  The  magistrate  ^all  report  in  writing,  when,  where,  ■ 
by  what  means  the  person  came  to  hia  death,  his  name,  if  known,  ■ 
all  material  circumstances  attending  his  death ;  and  if  it  appeals  tl 
the  uidawful  act  of  any  person  contributed  to  the  death,  be  shall  i 
th«r  state  the  name  of  such  person,  if  known  to  him ;  and  he  shall  1 
such  R'port  in  the  superior  court  in  the  county  in  which  the  inqo 
is  held. 

Sec.  16.  If  the  magistrate  finds  that  murder,  manslaughter,  or 
assault  has  been  committed,  he  may  bind  over,  as  in  criminal  prose) 
tions,  such  witnesses  as  he  considers  necessary,  or  as  the  district 
torney  may  designate,  to  appear  and  testify  at  the  court  having  joi 
diction  over  such  crime. 

Sec  17.  If  a  person  charged  by  the  report  with  the  oommisaii 
of  a  crime  is  not  in  custody,  the  magistrate  shall  forthwith  issue  pr* 
ess  for  his  apprehension,  returnable  before  any  court  or  magistn 
having  jurisdiction  of  the  case. 

Sec.  18.  Tlie  attorney  general  or  the  district  attorney  may,  w 
withstanding  the  medical  examiner's  report  Uiat  a  death  was  n 
caused  by  violence,  direct  an  inquest  to  be  held. 

Sec.  19.  The  medical  examiner  may,  if  he  considers  it  nocessar 
employ  a  chemist  to  aid  in  the  examination  of  the  body,  or  of  sii 
stances  supposed  to  have  caused  or  contributed  to  the  death,  wl 
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shall  be  entitled  to  auch  compensation  as  the  medical  examiner  certi- 
fies to  be  just  and  reasonable.  A  clerk  may  be  employed  to  reduce 
to  writing  die  results  of  a  medical  examination  or  autopsy,  and  shall 
be  allowed  for  his  services  $2  a  day. 

Sec.  20.  No  embalming  fluid,  or  any  substitute  therefor,  shall  be 
injected  into  the  body  of  any  person  supposed  to  have  come  to  hia 
death  by  violence,  imtil  a  permit  in  writing,  signed  by  the  medical 
examiner,  has  first  been  obtained. 

Sec.  21,  After  an  autopsy,  or  a  view,  or  examination  without  an 
autopsy,  the  medical  examiner  shall  deliver  the  body,  upon  applica- 
tion, to  the  husband  or  wife,  the  next  of  kin,  or  to  any  friend  of  the 
deceased,  who  shaU  be  entitled  to  priority  in  the  order  named.  If 
the  body  is  unidentified  or  unclaimed  for  forty-eight  hours  after  the 
view  thereof,  the  medical  examiner  shall  deliver  it  to  the  overseers  of 
the  poor  of  the  city  or  town  in  which  it  is  found,  who  shall  decently 
bury  it,  in  accordance  with  the  provisions  of  §  20  of  chapter  81. 

Sec  22.  Medical  examiners,  within  their  respective  districts, 
shall,  upon  application  and  payment  or  tender  of  a  fee  of  $5,  view, 
and  make  personal  inquiry  concerning,  a  body  intended  for 
cremation. 

Sec.  23.  If  services  are  rendered  in  bringing  to  land  the  body  of 
a  person  found  in  any  of  the  harbors,  rivers,  or  waters  of  the  com- 
monwealth, the  medical  examiner  may  allow  reasouable  compensation 
therefor;  but  this  provision  shall  not  entitle  any  person  to  compensa- 
tion for  services  rendered  in  searching  for  a  dead  body. 

See.  24.  The  medical  examiner  shall  take  charge  of  any  money 
or  other  personal  property  of  the  deceased,  found  upon  or  near  the 
body,  and  deliver  it  to  the  person  entitled  to  its  custody  or  possession, 
or,  if  not  claimed  by  him  within  sixty  days,  then  to  a  public  admin- 
istrator. 

Sec  25.  A  medical  examiner  who  fraudulently  neglects  or  refuses 
to  deliver  such  projierty  to  such  person,  within  three  days  after  de- 
mand upon  him  therefor,  shall  be  punished  by  a  fine  of  not  more 
than  $500,  or  by  imprisonment  for  not  more  than  two  years. 

Sec,  26.  Every  medical  examiner  shall  return  an  account  of  the 
expenses  of  each  view  or  autopsy,  including  his  fees,  to  the  county 
commissioners  having  jurisdiction  over  the  place  in  which  the  exam- 
ination or  view  is  held,  or,  in  the  county  of  Suffolk,  to  the  auditor 
of  Boston,  and  shall  annex  to  his  return  the  written  authority  under 
which  the  autopsy  was  made.  Such  commissioners  or  auditor  ahnll 
audit  such  accounta,  and  certify  to  the  treasurer  of  the  county  what 
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items  therein  are  just  snd  reasonable,  whi<ji  shall  lie  paid  bv  UntP 
the  person  entitled  to  receive  the  same.  The  comroiauooen  ibiQ 
not  certify  for  payment  any  foe  for  an  aiitoiisy  until  the  certificateof 
the  district  attorney  required  by  the  provisions  oi  §  10  has  been  I 
with  them. 

Sec,  27.  Every  medical  examiner  shall  anniiaUy,  on  or  before  i 
first  day  of  March,  transmit  to  the  secrotarj-  of  the  commonwttltk 
certified  copies  of  the  records  of  all  deatlis,  the  cause  of  nhidi  belli 
investigated  during  the  preceding  calendar  year,  and,  within  siitr 
days  after  the  espiration  of  his  term  of  office,  he  shall  mtkt  Iiki 
retuma  for  so  much  of  the  year  as  he  was  in  office.  For  a  refonl  9 
neglect  to  make  such  returns  he  shall  forfeit,  not  lest  than  $10  gor 
more  than  $50. 

Sec  28.  The  fees  of  trial  justices  shall  be  as  follows:  Forfiliif 
an  attested  copy  of  the  record  of  an  autopsy,  50  cents;  for  e»di  nV 
poena  issued,  10  cents;  for  each  day's  attendance  in  holding  the  ii- 
quest,  $5 ;  for  the  rec^nizance  of  witnesses,  20  cents ;  and  for  driv- 
ing up  and  filing  a  report  in  the  superior  court,  $5.  Special  jiucica 
of  police,  district,  or  municipal  courts,  except  those  entitled  to  toot- 
pensation  other  than  that  provided  by  §  69  of  chapter  160,  ehill  re- 
ceive tlie  same  fees  as  trial  justices.  Said  fees,  having  been  andiad 
by  the  district  attorney,  shall  be  paid  by  the  county.  Each  medical 
examiner,  including  the  medical  examiners  in  the  coun^  of  SnSoft, 
shall  receive  from  the  commonwealth  20  cents  for  each  of  the  nnl 
twenty  deaths  recorded  and  returned  by  him  in  any  year  u  sbm 
provided,  and  10  cents  for  each  additional  death  so  recorded  andr^ 
tamed,  as  certified  by  the  secretary  of  the  commonwealth.  fl 

Sec.  30.  The  secretary  shall,  at  the  expense  of  the  commonirealV 
prepare  and  furnish  to  the  medical  examiners  blanl;  record  bn(4i, 
and  blank  forms  for  returns,  and  shall  cause  the  returns  for  ttA 
year  to  be  bound  together  in  one  volume  with  indexes,  and  p«pi« 
therefrom  such  tables  as  will  render  them  of  utility,  and  ahalJ  nuka 
report  thereof  annufllly  to  the  general  court  in  connection  with  dia 
report  required  by  §  22  of  chapter  29.  h 
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CORONERS. 

Par.  1771.  Appointment  of  coroners. — The  judges  of  the  si 
court  shall  appoint  for  each  county,  upon  the  reccHnmendation  of  I 
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ste's  attorney  for  such  county,  &  coroner,  who  shall  he  attorney  at 
law  residing  in  auch  county,  who  shall  hold  his  office  for  the  term  of 
three  years  from  the  time  of  his  appointment  and  until  another  shall 
be  duly  appointed  in  his  stead,  unless  he  be  sooner  removed  from  the 
office  hy  said  judges,  who  may,  for  cause  shown,  so  remove  him,  and 
who  may,  on  the  recommendation  of  the  state's  attorney  for  the 
lUnty,  fill  any  vacancy  in  said  office  of  coroner. 

Par.  1772.  Coroners  shall  be  sworn;  bond. — The  coroners  for  the 
■Bveral  counties,  before  entering  upon  the  duties  of  their  respective 
ofiicea,  shall  severally  be  sworn,  and  give  bonds  in  the  sura  of  $3,000 
to  the  stale,  conditioned  for  the  faithful  performance  of  their  duties. 

Par.  1773.  Appointment  of  medical  examiner, — The  coroner  of 
every  county  shall,  in  writing,  under  his  hand,  appoint  for  each  town 
in  the  county  an  able  and  discreet  person,  learned  in  medical  science, 
to  be  medical  examiner,  who  shall  give  a  bond  in  the  sum  of  $1,000 
to  the  coroner  for  the  faithful  discharge  of  the  duties  of  his  office, 
■nd  shall  hold  this  oSice  at  the  pleasure  of  the  coroner.  Each  such 
appointment  shall  be  recorded  in  the  records  of  the  superior  court  in 
the  county  where  made;  and,  whenever  any  medical  examiner  shall 
be  removed,  the  coroner  shall  deliver  to  him  a  written  discharge,  and 
file  a  copy  thereof  for  record,  with  the  clerk  of  the  superior  court. 

Par.  1774.  Reports  of  violent  deaths  to  medical  examiner. — When 
«ny  person  shall  come  to  a  sudden,  violent,  or  untimely  death,  and 
when  any  person  shall  be  foimd  dead  the  manner  of  whose  deutb  is 
not  known,  anyone  who  shall  become  aware  of  such  death  shall  forth- 
with report  the  same  to  the  medical  examiner  for  the  town  in  which 
the  dead  body  lies.  Said  examiner  shall  pay  the  person  first  report- 
ing such  death  fifty  cents  therefor,  and  shall  without  delay  repair  to 
Tiew  and  take  charge  of  the  body. 

Par.  1775.  Returns  by  medical  examiner. — Whenever,  after  such 
Tiew  and  immediate  inquiry,  the  medical  examiner  shall  be  satisfied 
that  the  death  was  not  caused  by  the  criminal  act,  omission,  or  care- 
leasness  of  another  or  others,  and  that  there  are  no  suspicious  circum- 
stances attending  the  same,  he  shall  forthwith  make  out,  sign,  and 
leave  with  the  registrar  of  births,  marriages,  and  deaths  of  the  town, 
a  certificate  of  death  in  the  form  required  by  law,  and  he  shall  also, 
immediately  aftt'r  such  view  and  inquiry,  make  out,  and  mail  or  de- 
liver to  the  coroner  of  his  county,  a  certificate  signed  by  him  of  the 
following  or  similar  import: 

I,  the  undersigned,  A.  E.,  medical  examiner,  having  notice  of  the 
death  of  C.  B,  (white  or  colored)  ,  male,  —  years  old,  late  of 
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the  town  of ,  in  — ■  (or,  if  imknown  person,  state  that 

fact,  and  carefully  describe  the  body,  its  dothing,  and  articles  found 
on  or  near  it  whi(^  may  be  of  service  in  its  identification,  alwayi  itat- 
ing  aez,  color,  apparent  a^  color  and  cat  of  hair,  beard,  eobr  of 

eyes,  and  all  special  marks  or  deformities  of  body), who,  <n  the 

day  of ,  A.  D.  19 — ■,  (was  found  dead  or  died)  in  the  tows 

of ,  having  viewed  the  body  of  said  deceased,  and  made  imme- 
diate inquiry  concerning  h —  deatli,  do  hereby  oertify  that  said  C  D. 

died  in ,  on  the day  of ,  a.  d.,  19 — ,  from  (ut- 

ural  cause,  suicide,  or  accident,  as  the  case  may  be,  stating  marnm  of 
suicide  and  nature  of  accident),  and  that  I  am  satisfied  that  dte  Hid 
dea^  was  not  caused  by  the  criminal  act,  omission,  or  caiekmea 
of  any  other  person  or  persons,  and  that  an  inquest  is  unnecenuj. 
In  accordance  with  the  statute  I  have  delivered  the  body  of  aid  it- 
oeased  to  (his  friends  or  town  authorities)  for  buiiaL 

Dated, 

A-  B.,  Medical  Examiner. 

Par.  1776.  Medical  tfxamtner  to  notify  coroner. — Whenerer  i 
medical  examiner  shall  see  reason  to  suspect  that  the  persoo  wboee 
body  he  has  viewed  came  to  his  or  her  death  by  the  criminal  let, 
omission,  or  carelessness  of  another  or  others,  ho  shall,  as  speedily  u 
possible,  by  telegraph,  telephone,  or  otherwise,  notify  the  coroner  for 
the  counfy  of  such  death,  and  of  the  place  where  the  dead  body  is 
lying.  Whenever  the  coroner  has  such  notice,  he  shall  at  once,  and 
on  other  notice  may,  proceed  to  view  and  take  charge  of  the  dead 
body,  and  make  all  proper  inquiry  respecting  the  cause  and  manner 
of  the  death ;  and,  if  from  such  view  and  inquiry  he  shall  be  satisfied 
that  the  death  was  not  caused  by  the  criminal  act,  omission,  or  care- 
lessness of  another  or  others,  then  said  coroner  shall  make  and  sign 
the  certificates  required  in  like  cases  of  medical  examiners  by  par- 
1775. 

Par.  1777.  Autopsy. — After  a  view  and  inquiry  had  by  Gk  vtit- 
oner,  if  he  shall  have  r.  >n  to  suspect  that  the  death  was  caused  by 
the  criminal  act,  omission,  or  carelessness  of  another  or  others,  be 
may  cause  an  examination  or  autopsy  to  be  made  of  the  body  by  the 
medical  examiner,  or  by  some  other  competent  surgeon  or  pbvsitan, 
who  shall  reduce  or  cause  to  be  reduced  to  writing,  either  at  the  time 
of  making  such  examination  or  autopsy,  or  immediately  thereafter, 
and,  when  practicable,  in  the  presence  of  the  body,  every  fact  and 
circumstance  found  by  such  examination  or  autopsy  which  tend  to 
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liow  the  identity  or  condition  of  such  body,  and  the  time,  manner, 
id  cause  of  such  death  ;  which  writing  he  shall  subscribe  under  oath 
id  deliver  to  said  coroner.  The  taking  of  the  testimony  of  anch 
aedical  examiner,  physician,  or  surgeon,  and  of  any  other  person  or 
ans  whom  the  coroner  may  find  it  necessary  to  examine,  shall 
astitute  an  inquest. 

Par.  1778.   Coroner's  jury. — The  coroner  may,  by  warrant,  cause 

jury  of  six  judicious  men  of  hia  county  to  be  summoned  before  him 

LiBBsist  him  in  his  investigation,  which  jury  shall  be  by  him  sworn 

rdiligcntiy  inquire,  under  his  direction,  into  the  cause  and  mnnui-r 

such  death,  and  to  present  to  hina  on  their  oaths  and  over  their 

itures  a  true  verdict  thereof.     The  coroner  shall  instruct  said 

Bra  in  their  duties,  and  as  to  all  questions  of  law  that  iiiuy  pfiji- 

rly  arise  at  such  inquest;  he  may  adjourn  such  inquest  to  meet 

at  such  time  and  place  as  he  shall  think  proper,  and  be  may 

any  inquest  or  any  part  thereof  to  be  held  in  private,  in  which 

I  only  the  persons  designated  by  him  shall  bo  allowed  to  remain  in 

fthe  room  or  place  where  such  inquest  is  being  held. 

Par,   1779.  Prosecuting  officer  shall  be  notified. — If  the  verdict 

\ot  finding  in  any  inquest  charges  any  person  or  persona  with  having 

caused  the  death  which  is  the  subject  of  the  inquest,  the  coroner  shall, 

Ptritbout  delay,  communicate  the  import  of  said  verdict  or  finding  to 
a  grand  juror  or  prosecuting  attorney  of  the  to^vn  or  city  in  which 
such  death  happened  or  was  caused. 

Par.  1780.  Return  of  result  of  inquest. — The  coroner  shall  reduce 
to  writing,  and  shall,  within  ten  days  after  any  inquest  has  been  held, 
return  the  testimony  of  all  witnesses  examined  in  the  inquest  to  tlie 

(clerk  of  the  superior  court  in  his  county,  together  with  his  report  of 
the  inquest,  which  shall  include  his  finding  or  tlie  verdict  of  the  jury, 
and  he  shall  also  return  to  said  clerk  all  certificates  sent  him  by  the 
medical  examiner  in  accordance  with  par.  1775,  and  all  similar  cer- 
tificates by  him  made. 

Par,  1781.  Records  shall  be  kepi  by  coroner. — Every  coroner  shjill 
keep  a  proper  and  durable  record  book,  into  which  he  shall  c<:ipy  all 
the  certificates  sent  to  or  made  by  him,  as  prescrilwd  hy  par.  1775 
and  par-  1776,  and  in  which  he  shall  also  keep  a  record  of  all  views, 
inquiries,  and  inquests  by  him  made  or  held,  stating  the  time  and 
place  of  the  view  and  inquest,  the  name  and  residences  of  the  wit- 
■neaaes,  the  cause  and  manner  of  the  death  as  found,  the  disposition 
^'and  place  of  burial  of  the  dead  body,  and  a  careful  description  of  all 
dead  bodies  not  identified  before  buriaL 
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Par.  1782.  Statement  of  person  injured  by  another  to  he  taken. — 
Whenever  a  coroner  has  notice  that  there  is  in  his  county  a  person 
who  has  been  dangerously  wounded  or  injured  by  the  criminal  act, 
omission,  or  carelessnese  of  another,  and  who  is  likely  to  die  from 
such  wounds  or  injuries,  he  shall  endeavor  to  take,  or  cauae  to  be 
taken,  the  statement  of  such  person  concerning  the  manner  in  which, 
and  the  person  by  whom,  such  injuries  were  inflicted. 

Par.  1783.  Disposition  of  property  found  on  deceased  person. — 
In  all  cases  arising  under  the  provisions  of  this  chapter,  the  medical 
examiner  shall  take  into  possession,  and  shall  deliver  to  the  coroner, 
aU  the  property  found  upon  or  near  the  deceased  person,  or  which, 
in  bia  judgment,  will  aid  in  the  investigation  of  the  death ;  and,  when 
auch  articles  are  no  longer  required  to  be  kept  for  the  purposes  of  jus- 
tice, the  coroner  shall  deliver  the  same  to  the  peraon  or  persons  en- 
titled to  their  custody,  or,  if  they  are  not  claimed  by  such  perwns 
within  sixty  days  thereafter,  then  such  articles  or  proper^  shall  be 
administered  upon  according  to  law. 

Par.  1784.  Disposition  of  body. — At  the  termination  of  all  pro- 
ceedings by  the  medical  examiner  and  corotier,  the  body  shall  be 
forthwith  delivered  to  the  friends  of  the  deceased  for  interment;  btt, 
in  case  there  are  no  friends  who  shall  take  charge  of  and  bury  it,  then 
to  the  proper  authorities  of  the  town  in  which  such  body  is  lying, 
whose  duty  it  shall  be  to  bury  it  Whenever  the  deceased  peraon 
shall  not  have  left  property  sufficient  to  defray  the  expenses  of  the 
burial,  then  the  same  shall  be  paid  by  the  said  town. 

Par.  1785.  Power  of  coroner  in  securing  evidence. — For  the  pur- 
pose of  securing  evidence,  the  coroner  may  enter  any  and  all  places 
in  his  county;  shall  have  power  to  issue  a  warrant  for  a  jury  of  in- 
quest, to  compel  the  attendance  and  testimony  of  witnesses  by  sub- 
poena and  capias  issued  by  him  or  other  proper  authority,  and  to  pun- 
i^li  for  contempt  to  the  same  extent  as  justices  of  the  peace  may  in 
criminal  cases;  he  may  order  and  cause  witnesses  to  be  kept  separate, 
so  that  they  cannot  communicate  with  one  another  until  they  shnll 
have  testified ;  he  may  order  or  cause  any  peraon  or  persona  whom  he 
has  good  reason  to  suspect  of  having  criminally  caused  the  death,  in 
regard  to  which  he  is  holding  an  inquest,  to  be  arrested  and  commit- 
ted to  the  county  jail  or  other  proper  place ;  he  shall  have  power  to 
take  bail  in  such  cases,  or  commit  without  bail,  when  in  his  opinion 
the  person  arrested  is  guilty  of  a  capital  offense,  and  when  the  proof 
against  such  person  is  evident,  or  the  presumption  great  When 
]  bail  is  taken,  it  shall  be  to  the  state,  and  shall  be  conditioned  for  the 
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appoaranuc  of  tbe  peraon  so  arrested  before  the  superior  court  for 
ich  couut;  at  its  next  criminal  term.  Any  persuu  so  arrested  and 
.dmitted  to  bail  may  be  rearrested  and  committed  by  the  coroner 
|wilhout  bail,  when,  in  the  opinion  of  tbe  coront-r,  the  proof  ia  evi- 
t,  or  the  presumption  great,  that  such  persou  is  guilty  of  a  capital 
iffense.  In  no  case  shall  any  person  be  kept  under  arrest  by  an  or- 
der from  a  coroner  for  a  longer  time  than  twenty-four  hours  after 
tlie  finding  of  the  verdict  by  the  jury,  or  after  the  finding  of  tlie  cor- 
oner in  such  inquest;  and,  at  any  time  before  such  finding,  whenever 
tbe  grounds  on  which  a  person  is  so  arrested  cease  to  exist  in  the 
opinion  of  the  coroner,  said  coroner  shall  order  the  release  of  such  ar- 
Tested  person. 

Par.  1786.  Coroners  may  issue  process. — All  process,  orders,  and 

pers,  proper  to  be  issued  by  a  coroner,  may  be  directed  to  any 
proper  officer;  and  it  shall  be  the  duty  of  such  officer  to  serve  audi 
papers  and  process  as  directed,  and,  when  requested,  to  remain  in  at- 
tendance on  such  coroner,  and  to  execute  his  lawful  orders  during 
•ny  inquiry  or  inquest. 

Par.  1787.  Penalties. — ^Every  officer  who  shall  wilfully  violate 
■ny  provision  of  this  chapter;  and  every  person  who  shall  wilfully 
and  without  good  cause  neglect  or  refuse  to  serve  on  a  jury  of  inqupst, 
when  duly  summoned ;  and  every  person  who  shall  wilfully,  and  with- 
out good  cause,  neglect  or  refuse  to  report  a  case  of  death  as  pre- 
scribed in  par.  1774  and  par.  17S9,  or  who  shall  wilfully  and  unnec- 
oeaaarily  touch,  remove,  or  disturb  any  dead  body,  or  any  particle  on 
or  near  such  body,  or  disturb  its  surroundings, — shall  be  fined  not 
more  than  $500,  or  imprisoned  not  more  than  one  year,  or  both. 

Par.  17S8.  Powers  of  deputy  coroner. — Every  coroner  shall,  for 
such  time  as  he  may  designate,  appoint  a  deputy,  who  shall  only  act 
as  such  in  case  of  the  absence  from  his  county,  or  inability  of  the  cor- 
oner; and  when  bo  acting,  sucli  deputy  coroner  shall  have  the  same 
powers  and  duties  as  are  given  to  coroners ;  and  while  so  acting,  shall 
receive  the  same  fees  as  the  coroner  in  like  cases. 

Par.  1789.  Reports  to  medical  examiners  of  another  town. — In 
case  of  absence  or  inability  of  the  medical  examiner,  it  shall  be  the 
duty  of  any  person  aware  of  the  death  of  a  person,  under  the  circum- 
stances named  in  par.  1774  to  report  the  same  forthwith  to  the  most 
aeoessible  medical  examiner  for  another  town,  who  shall  thereupon 
perform  tbe  duties,  and  shall  have  the  powers,  of  the  local  medical 
examiner. 

Par.   1790.  Proceedings  in  absence  of  coroner. — In  case  the  at- 
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tendance  of  a  coroner  or  of  his  deputy  cannot  be  procured  within 
thirty-six  hours  after  the  medical  examiner  haa  taken  charge  of  i 
dead  body,  upon  which  an  inquest  ought  to  be  held,  or  sooner,  in  case 
of  the  known  inability  of  the  coroner  and  his  deputy  to  attend,  Hht 
medical  examiner  who  first  took  charge  of  such  dead  body  may  then 
hold  such  an  inquest  thereon;  and  in  and  for  such  caae  only,  toch 
medical  examiner  shall  have  all  the  powers  and  be  subject  to  all  the 
duties  given  to  and  prescribed  for  coroners  by  this  chapter;  but  the 
coroner,  or,  in  case  of  his  inability,  his  deputy,  may  at  any  tiine  fata 
and  take  control  of  such  inquest,  and  thereupon  such  medical  emu- 
iner  shall  be  relieved  from  all  further  powers  and  duties  therein. 

Par.  1791.  Chemical  or  microscopical  analysis. — If  in  any  eat 
it  shall  appear  to  the  coroner  to  be  necessary  to  have  a  cheniictl  or 
microscopical  analysis,  or  other  scientific  investigation,  for  the  pn^ 
pose  of  ascertaining  the  cause  of  the  death  of  the  person  on  wlioee 
body  he  is  holding  an  inquest,  he  shall  so  report  to  the  state's  attorney 
of  his  county,  who  may  order  such  anal3rsi8  or  investigation  to  be 
made,  and  who  shall  certify  to  the  expense  thereof,  which  expeme 
shall  then  be  paid  by  the  state  on  an  order  therefor  by  the  de^  of 
the  superior  court  of  such  couu^ ;  the  fees  of  any  physician  or  rd- 
geon  for  services  rendered  under  the  provisions  of  par.  1777  shall  be 
certified  and  paid  in  the  same  manner. 

Par.  1792.  Accounts  of  coroner. — Every  coroner  shall  retom  to 
the  clerk  of  the  superior  court  of  his  coun^  a  full  account,  signed 
and  sworn  by  him,  of  all  his  lawful  fees,  expenses,  and  payments  in 
each  view  or  inquest,  which  account  said  cleric  shall  submit  to  the 
state's  attorney  for  such  county,  who  shall  indorse  the  same,  if  cor 
rect,  or  such  items  thereof  as  are  correct,  and  the  sums  so  indorsed 
shall  be  paid  by  the  state  on  an  order  thereof  by  such  derk. 

CASES    OF    POISONING   ILLUSTRATING     IMPOKTANT 
MEDICO-LEGAL  QUESTIONS. 

849. — Case    I.     Poisoninq    bt    Iithai.atiok    of    Assih    Ddhho 
Smeltiito  Silveb  attd  Lsad  Osx. 

(Compiled    bj    Aisistaat    Profee«OT    Charlea    HarriiigUni,    M.    D.,    of   Hamrj 

Medical  School.) 

( VierteljahrMckrift   fUr   gerjcht   Hed.   und   Sffentl.   SafliUtsweaen,   Bd.   XVUL 

p.  288.) 

Dr.  Treat,  of  Aachen,  communicates  a  case  of  poisoning  by  ane- 
niureted  hydrogen,  by  which  nine  persons  were  affected,  of  wboni 
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Uiree  died.  At  the  lead  works  at  Stolberg  near  Aachen,  it  waa  the 
^■custom  to  extract  silver  from  lead  ore  bj  means  of  an  old,  ex)wnaive, 
^■and  long  process.  Director  Herbst,  in  Eall,  formulated  s  new 
^Kprocess  for  the  extraction,  which  was  as  followa: 
^V  To  the  molten  silver-containing  ore  is  added  1^/^  per  cent  zinc;  the 
<  masa  is  then  heated  to  a  higher  temperature,  since  the  melting  point 
of  zinc  is  higher  than  that  of  lead.  The  silver  will  hy  this  means 
Fform  an  alloy  with  the  zinc,  and  the  alloy  will  appear  on  the  surface 
f<m  cooling.  The  allov  is  then  skimmed  off  and  treated  with  hydro- 
chloric acid,  first  cold,  and  then  by  moderate  heat.  The  chlorin 
^unites  with  the  silver  to  form  insoluble  chlorid  of  silver,  and  with  the 
unc  to  form  soluble  chlorid  of  zinc,  while  the  hydrogen  is  set  free. 

This  process  was  carried  out  in  September,  1869,  at  the  lead  works 

■t  Stolberg.     On  September  Ist,  at  8  a.  a.,  several  hundred  weight 

^oi  the  alloy  was  treated  in  an  iron  kettle  with  several  hundred  weight 

lof  hydrochloric  acid.     The  place  in  which  the  operation  was  carried 

^©n  was  a  shed  open  on  one  side ;  in  the  roof  were  holes  for  ventilation. 

le  mass  in  the  kettle  was  stirred  with  an  iron  bar,  and  then  heated. 

Ithough  the  formation  of  arseniurcted  hydrogen  had  been  consiit- 

(unce  zinc  and  lead  almost  always  contain  arsenic),  yet  it  had 

,  been  thought  that  the  danger  was  so  great  as  it  afterwards  proved. 

fit  may  here  be  stated  that,  by  the  legal  examination  of  the  materials 

tvaed,  they  were  shown  to  contain  large  amounts  of  arsenic;  the  hy- 

tdrochloric  acid  in  particular  contained  0.027  per  centum.     The  ojjcp- 

Fatdon  was  therefore  performed  in  nothing  less  than  a  Marsh  appa- 

'ratns  on  a  large  scale,  the  gas  evolved  being  diffused  in  the  room. 

'On  the  first  day  of  the  operation,  towards  noon,  a  number  of  work- 

imen,  who  had  stood  near  tlie  kettle,  were  seized  with  symptoms  of 

Ppoisoning;  the  symptoms  were,  however,  not  much  noticed.     In  the 

ling  several  others  were  seized,  and  on  September  2d  {the  second 

ay  of  the  experiment)  the  operation  had  to  be  discontinued  on  ac- 

otmt  of  the  sickness  of  the  workmen.     The  symptoms  were  tlie  same 

all  the  cases ;  and  the  treatment,  which  was  carried  out  by  several 

'physicans,  was  without  special  influence  on  their  course. 

Of  the  six  cases  of  recovery,  one  lasted  but  a  day,  one  a  little  over 

tfcwo  months,  and  four  still  longer.  It  will  be  enough  to  describe  the 
Bourse  of  those  cases  which  ended  in  death. 
1.  Leonard  M.,  thirty-seven  year  old,  worked  during  both  days, 
adding  the  hydrochloric  acid  and  stirring  the  mass.  Toward  even- 
ing of  the  second  day  he  was  incized  witii  a  feeling  of  weight  in  the 
limbs,  headache,  abdominal  paius,  nausea,  and  vomiting.     In   the 
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night  the  feeling  of  weakness  increaaed,  tlie  vomiting  was  more  fm 
quent,  he  had  several  liquid  stoolB,  bloody  urine,  delirinm,  tjni 
stupor.  On  the  morning  of  September  3d  he  was  found  nnconsooiu, 
with  swollen  face,  the  skin  and  the  cx)njuncti\'se  colored  yellow.  The 
patient  could  be  roused  from  the  stupor  for  but  a  few  seecnds,  ud 
that  with  the  greatest  difficulty.  The  extremities  were  cold;  the  ftea 
covered  with  cold  sweat;  deglutition  impossible;  pulse  small,  150 to 
160.  During  the  day  he  passed  some  bloody  urine.  Death  oonimd 
towards  nine  in  the  evening. 

S.  Th.  S.,  forty  years  old,  oversaw  the  operation  from  its  begiiK 
uing  to  its  discontinuance.  In  the  evening  of  September  3d  he  «>• 
seized  with  the  same  symptoms  as  Leonard  K.  On  the  momiiig  of 
September  3d  bis  condition  was  worse,  and  the  abdominal  paiu  ven 
more  violent  In  addition,  be  had  pain  in  the  r^ion  of  Uw  kidncTi, 
greater  sense  of  weight  in  the  limbs,  dry  and  coated  tongue,  gmt 
thirst,  but  slight  excretion  of  urine,  and  that  bloody.  The  face  wu 
swollen ;  the  skin  of  the  entire  body,  and  the  conjunctive,  were  col- 
ored browniah-yellow ;  the  head  was  hot.  In  the  course  of  the  da; 
he  had  several  brownish-black  stools.  As  he  passed  no  urine,  the 
catheter  was  applied ;  but  nothing  except  coagulated  blood  smelling 
of  urine  was  obtained.  The  morning  pulse  was  110;  the  evening 
130.  On  September  4th,  pulse  130;  body  temperature  38^°  C; 
stools  and  urine  as  on  the  preceding  day.  September  5th  and  6lh, 
increased  weakness;  beginning  delirium;  restlessness;  swollen  ab- 
domen; pulse  130  to  140;  stools  and  urine  as  before.  September 
7th,  sensorium  dulled ;  stupor ;  face  sunken ;  tongue  and  gums  black ; 
deglutition  very  difficult ;  pulse  160.  Death  occurred  between  three 
and  four  o'clock  on  the  morning  of  September  8th. 

3.  Michael  K.,  thirty-six  years  old,  had  worked  at  the  kettle  ind 
was  seized  with  the  symptoms  on  the  first  day.  The  symptoms  were 
like  those  of  the  two  cases  above.  Death  took  place  at  9  o'clock  un 
the  evening  of  Sept  3d, 

Autopsies  were  performed  in  all  of  the  above  cases  and  with  tbe 
following  results : — 

1.  Leonard  M.  Autopsy  thirty-six  hours  after  death. — AnKni!* 
the  external  appearances  the  following  were  worthy  of  note:  Skin 
dirty  yellow ;  about  30  grams  of  a  blackish  fluid  smelling  like  (garlic 
ran  from  the  nose  and  mouth,  on  turning  the  corpse ;  the  whites  of 
the  eyes  were  colored  ypHow  and  the  pupils  were  widely  dilated 
The  mucous  membrane  of  the  mouth  and  lips  was  oolored  dirtf 
yellow. 
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The  internal  appearances  of  especial  interest  were  as  follows:  Tht- 
dura  mater  not  injected;  the  pia  mater  much  so.  A  alight  lajer  of 
bloody  serous  fluid  on  the  surface  of  the  convolutions.  The  mucous 
membrane  of  the  trachea,  larynx,  tongue,  and  mouth,  was  colored 
greenish-yellow;  that  of  the  oesophagus  dirty-yellow.  The  liver  was 
moderately  large,  and  of  a  greenish -yellow  color;  the  tissue  of  the 
same,  hard  and  not  rich  in  blood.  Both  kidneys  were  firm  and  con- 
gested ;  both  colored  dark-red.  Bladder  empty.  The  larger  abdom- 
inal blood  vessels  filled  with  dirty-colored,  dark  blood.  The  tissues 
of  the  body,  in  general,  were  colored  dirty  yellow. 

For  chemical  analysis  were  reserved  the  fluid  from  the  nose  and 
mouth,  pieces  of  the  lungs,  heart,  larynx,  and  trachea,  liver,  spleen, 
both  kidneys,  and  tlie  stomach. 

2.  Theodor  S.  Autopsy  twenty-eight  hours  after  death. — Exter- 
nal appearances  of  especial  interest  were  as  follows:  Skin — espe- 
eially  that  of  the  face^ — -was  of  a  yellowish  color;  whites  of  the  eyes 
dirty  yellow ;  pupils  half  dilated.  Lips  and  gums  dirty  blue.  Ab- 
domen somewhat  swollen.  Internal  appearances:  Pia  mater  in- 
jected; thin  layer  of  serous  fluid  on  the  brain's  surface.  Auricles  of 
the  heart  contained  about  an  ounce  of  dark  coagulated  blood ;  the  left 
ventricle  was  empty ;  the  right  contained  a  teaspoonful  of  coagulated 
blood.  The  pleural  cavities  contained  about  four  ounces  of  dirty 
bloody  fluid.  The  mucous  membrane  of  the  larynx  and  trachea  was 
colored  dirty  yellowish-green,  as  well  as  that  of  the  mouth  and  fauces. 
The  mucous  membrane  of  the  cesophagus  was  dirty  yellow.  The 
stomach  contained  a  spoonful  of  yellowish  mucus.  The  liver  was 
normal  in  size,  firm,  yellowish-brown  in  color,  and  not  congested. 
The  right  kidney  much  congested,  dark-red  in  color,  normal  in  size ; 
the  left  increased  by  a  half  in  size,  much  congested,  and  of  a  brown- 
ish-black color.  The  bladder  contained  about  a  spoonfid  of  bloody 
urine.  There  were  reser\'ed  for  chemical  analysis,  the  fluid  from 
the  pleural  cavities,  the  heart,  portions  of  the  lungs,  larynx  with  tra- 
chea, portions  of  the  liver  and  spleen,  both  kidneys,  and  the  stomach. 

3.  Michael  R.  Autopsy  sixty  hours  after  death. — Among  the 
external  appearances  were  the  following:  The  skin  was  bluish-green 
in  color,  and  in  places  raised  in  blisters;  whites  of  the  eyes  dirty 
yellow.  A  dirty  dark-red  fluid  ran  from  the  nose  and  montli,  on 
turning  the  corpse.  The  thorax,  abdomen,  and  scrotum  were  dis- 
tended. The  internal  appearances  of  interest  were  as  follows:  Dura 
mater  not  injected;  pia  mater  much  so;  the  surface  of  tlie  brain  cov- 
ered with  a  tJiiu  layer  of  bloody  serous  fluid.     The  cerebrum,  on  re- 
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moval,  broke  down  to  a  dirty  yellow  pap.  In  the  pleonl  caTitin 
was  but  a  little  dirty,  dark,  bloody  fluid.  The  longs  were  Uuiah- 
green  in  color.  Heart  empty.  The  great  veaaels  contained  a  litt)? 
dirty,  dark-red  blood.  The  mucous  membrane  of  the  laiynz,  tracbai, 
mouth,  and  nose,  was  of  a  bluish-black  color;  that  of  the  aaophigas 
was  dirty  yellow.  The  liver  was  enlarged,  not  very  firm,  oontained 
not  much  blood,  and  was  of  a  alate-blue  color.  The  ooats  of  tlw 
stomach  dirty  yellow,  the  stomach  contained  some  fluid.  The  ntn- 
COU9  membrane  of  the  posterior  wall  of  the  same  was,  for  an  im  of 

2  square  inches,  colored  black-gray,  and  was  easily  detached.  The 
spleen  was  enlarged  and  congested ;  the  tissue  soft,  and  blackiibmi 
in  color.  The  kidneys  normal  in  size,  much  congested,  and  of  i 
dark-red  color.  Bladder  empty.  The  large  abdominal  blood  Twdi 
contained  some  dark,  dirty  blood.  The  tissues  of  the  body,  geicr- 
ally,  were  of  a  dirty  yellow  color. 

There  were  reserved  for  chemical  analysis,  the  fluid  from  flw  UM 
and  mouth,  portions  of  the  lungs,  the  heart,  the  larynx,  and  a  pfftioB 
of  the  trachea,  part  of  the  liver  with  the  gall  bladder,  the  splHOt 
kidneys,  and  stomach. 

The  portions  reserved  in  each  case  were  analyzed,  and  araenic  wu 
discovered  in  all, — especially  in  the  viscera. 

Prom  the  above  cases  it  will  be  seen  that  the  symptoma  of  poiaon- 
ing  from  respiration  of  the  gas,  and  from  internal  adminisbation  <iS 
the  arsenic,  are  very  similar.  And  the  post-mortem  appearances  of 
the  two  are  also  very  similar,  though,  in  the  former,  the  local  appeI^ 
ances  are  more  prominent  in  the  air  passages,  and,  in  the  latter,  in 
the  stomach  and  intestines.  In  these  cases  the  poison  was  intro- 
duced into  the  blood  by  the  mouth,  etc,  and  lungs.  The  gas  in  the 
body  was  resolved  into  arsenic  and  hydrogen;  the  arsenic  was  ea^ 
ried  to  the  various  parts  of  the  body  by  the  blood,  upon  which  it, 
meanwhile,  had  its  effect,  and  thus  indirectly  on  the  organs.  The 
finding  of  the  court  in  each  of  the  above  cases  was  that  deceased  txmt 
to  hifl  death  by  poisoning  brought  about  by  respiring  arseniuretwi 
hydrogen. 

860. — Case    II.     Poibonihg   bt   AneEino   in   Coffek — NA«conc 

FOBH. 

(Compiled    b,v    AsRiBtant    ProfensoT    Chflrlps    Hdrrin^on,    H.    D.,    of   Etmti 

Medical  School.) 

(MaBciika'a  Handbuch  der  gericlitl.  Med.  Vol.  II.  p.  260.) 

Four  persons,  soon  after  drinking  coffee  in  the  afternoon  of  TA- 
niary  26th,  were  wized  with  abdominal  pains  and  frequent  voroitii^ 
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Fraa  N.  was  as  though  unconscious,  and  could  not  move.  Minna  Z., 
a  young  girl  six  years  of  age,  lay  in  a  condition  of  supposed  sleep; 
three  hours  after  drinking  the  coffee  she  awoke,  complained  of  pain 
in  the  abdomen,  requested  drink,  took  some  sweetened  water,  and 
again  fell  asleep.  On  proceeding  later  to  give  her  some  medicine 
prescribed  by  the  physician,  she  was  found  to  be  dead.  Fran  N.  and 
her  servant  girl  were  for  four  days  very  ill;  they  vomited  frequently. 
Herr  N.  was  sick  several  days,  but  not  confined  to  his  bed.  The  au- 
topsy of  the  child  occurred  on  the  day  after  its  death.  A  foamy  and 
somewhat  bloody  fluid  ran  from  the  nose  and  mouth;  nothing  ab- 
normal about  the  mucous  membrane  of  the  mouth.  The  cavity  of 
the  abdomen  contained  about  60  grams  of  yellowish,  clear  fluid.  The 
stomach  gave  off  no  unnatural  odor;  it  was  dilated  with  gas.  The 
contents  of  the  stomach  and  duodenum  consisted  of  a  grayish-yellow, 
faintly  acid  fluid  containing  a  small  amount  of  food  and  mucus. 
The  mucous  membrane  was  pale,  the  glands  decidedly  swollen ;  other- 
wise, nothing  remarkable.  The  organs  of  the  abdomen  were  gener- 
ally anemic,  but  not  abnormal.  The  lower  part  of  the  omentum  was 
considerably  injected,  as  was  also  the  peritoneal  coat  of  the  small 
intestines.  The  small  intestine  contained  a  grayish-yellow  slimy 
fluid.  The  mucous  membrane  was  pale,  the  follicles  swollen.  The 
lai^  intestine  contained  a  yellow,  thin  material  like  thin  pap.  The 
large  blood  vessels  of  the  abdomen  contained  a  moderate  amount  of 
dark  fluid  blood.  There  were  no  remarkable  appearances  about  the 
organs  of  the  chest  The  pia  matter  was  richly  injected,  edematous, 
and  easily  detached.  The  sinuses  contained  fluid  blood.  There  was 
nothing  abnormal  about  the  brain. 

The  chemical  examination  proved  the  presence  of  arsenic  in  the 
coffee,  and  in  the  organs  of  the  young  girl.  It  was  found  in  the 
stomach  and  contents,  intestines  and  contents,  brain,  Innge,  heart, 
spleen,  liver,  and  kidneys.  There  was  no  odor  of  decomposition 
from  the  stomach  and  intestines  on  the  ninth  day. 

851.— Oasx  ilL  Poisomna  by  Akskniatb  op  Coppsk.     (Vert  da 

MitJs.) 

(Compiled    bj    Aaaistant    Professor    Charles    HBirin^ton,    M.    D.,    of    Harvard 

Medical  School.) 

(Aniwlw  d'Hjpgiene  PubUque,  Jan.  ISBO,  p.  23.) 

Leontine  Puthonime,  aged  seventeen,  took,  on  December  7,  1878, 
Mt  6  r,  U;  60  grama  of  vert  de  mitis  in  water.     Vomiting  occurred 
Vol,  H.  Mm.  Job. — 4a. 
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in  half  an  hour  and  was  assisted  by  the  adminifltration  of  an  emetic 
On  the  following  da;  she  was  admitted  to  the  Lariboisiere  Hospital 
Vomiting  was  inoeBsant;  there  were  coldneBB  of  the  extremities,  pros- 
tration, and  e  small  weak  pulse.  Epigastric  pain  veiy  prononnced. 
Dejections  diarrheic  and  yellow.  She  complained  of  dimness  of 
vision;  there  was  no  characteristic  eruption  or  paralysifl.  9ie  died 
on  the  evening  of  the  twelfth.  Prostration  steadily  increased  from 
tlie  first  da;.  There  was  no  delirium  until  several  hours  before 
death.  Vomiting  and  diarrhea  had  oeaaed  ainoe  the  previotu 
evening. 

The  antops;  was  performed  on  December  litb.  The  intent; 
of  the  mucous  membrane  of  die  digestive  tract  vaa  quite  unimpaired. 
There  was  a  slight  congestion  of  the  pharynx,  without  any  nlaerati<w. 
The  mucous  membrane  of  the  stomach  was  pale,  and  of  perfectly 
normal  appearance ;  the  same  is  true  of  tlie  mucoua  membrane  of 
the  intestines.  The  liver  was  yellow,  and  f  atl^  d^enerated.  There 
were  no  well-marked  lesions  in  the  other  organs.  Chemical  analysii 
of  the  organs,  vomited  matters,  and  urine,  gave  the  following  remlte, 
which  are  expressed  in  milligrams : 

Araenie^  OupfU. 

1.  Brain 2.40  IM 

2.  Stomach  and  pancreas — 

in  42  grams   0.40 

in  47  grams  0^ 

8.  Liver 13.30  9.02 

4.  Heart    trac*  0.51 

6.  LungH — 

in  100  grama  0.70  0.47 

8.  iDtestiiieB — 

in  100  grams 0.(M>  OJO 

7.  Kidneys    1,60  0.7« 

8.  Hair,  0  grama   0.10  O.DO 

fl.  Mammse — 

in  00  grams  0.20 

in  04  grams OJD 

10.  Muscles — 

in  40  grams  0.10 

in  55  grama   0.1! 

11.  Urine,   00  p.   c 0.17  tnoe 

12.  VomituB,  2S6  grams 0.28  0.25 

13.  VomituB,  (1.977  grams 1.41  aT» 

14.  Vomitua,   iS.54  grams   2.494  grama  0.843 

16.  Vomitus,  2.409  grams   0.528  gmaa  0.3K 

Analysis  of  vert  de  mitis  shows  it  to  contain  32.64  per  cent  of 
arsenic,  and  14.93  per  cent  of  copper;  a  portion  of  the  arsenic  ia 
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spreseiit  a.'  arsciiiate  of  aodiuin;  100  grams  of  the  vert  de  initis  con- 
■luiui  iS'2  grams  of  arsenic  in  this  form.  The  girl  ingested  50 
grams  of  the  substance  which,  by  the  above  analyais,  corresponds  to 
,S2  granin  of  arsrnic,  and  7.46  of  copper. 


^3 
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862. (vASK    IV.    PoiSONIKG    BY    AbSKNIO. 

M.    D.,    of    Harvard 


b;    Aiisi«tiiiit    Proftesor    Charles    Hnrrington, 
M^icnl  School.) 

(From  the  sliorthund  reports  of  the  trial.) 


[ias  H.,  a  woman  of  about  thirty-eight  years,  strong  and  well,  took 
lifrom  lier  brotJier,  on  May  1,  1879,  at  10  p.  m.,  a  cachet  of  what  pur- 
portcil  to  be  soda,  which  he  said  was  to  settle  her  stomach,  althougli 
there  was  nothing  the  matter  with  that  organ.  She  soon  went  to  bed, 
and,  at  about  midnight,  awoke  in  great  distress.  She  complained  of 
■  "stapping  of  all  her  functions''  and  of  a  creeping  sensation.  At 
her  request  she  was  rublied.  The  brother  then  brought  her  some  "Ja- 
maica ginger,"  which  she  drank.  She  tlien  slept  until  between  5  and 
6  A.  M.,  when  she  awoke  and  complained  of  weakness  and  exhaustion. 
Tlie  brother  then  said  he  would  give  her  some  mustard;  he  mixed 
soiDething,  and  gave  it  to  her.  Soon  afterwards  she  called  her  aunt, 
complained  of  nau.sea,  aud  asked  for  some  mustard.  This  was  given 
her,  and  she  vomited.  The  brother,  who  was  meanwhile  away  from 
the  house,  returned  at  noon,  and  f;arried  her  some  tea.  He  ihen  went 
to  a  physician,  told  him  something  of  the  case,  and  was  ordered  to 
give  magnesia  once  in  two  hours.  This  lie  gave  at  3  o'clock,  in  milk, 
and  111  tive,  in  wattrr.  When  preparing  this  he  was  each  time  alone 
in  the  pantry  witli  the  door  shut  She  grew  worse  and  vomited. 
At  7  o'clock  ehe  received  a  tliird  dose,  and  the  vomiting  continued. 
The  brtjther  then  starttfd  leisurely  for  a  physician.  When  seen  by 
the  latter,  she  was  lying  on  her  right  side  and  back  with  the  legs 
ftlightly  flexed ;  she  was  quiet,  pale,  and  somewhat  bluish  under  the 
eyeif.  She  had  nausea,  but  no  pain ;  the  body  was  cool ;  pulse  weak 
at  right  wrist,  almost  wanting  at  left.  Hot  bricks  and  mustard  paat« 
were  ordered.  Jamaica  ginger  and  whisky  were  given;  also  subni- 
trate  of  bismuth  for  the  nausea.  The  vomitus  was  about  a  pint  of 
thick,  slimy,  greenish  fluid.  At  midnight  she  was  in  no  pain,  and 
fully  intelligent.  Respiration  was  difficult  and  micturition  impos- 
sible; she  had  several  loose  discharges.  She  was  given  a  teaspoonful 
of  whisky,  which  she  swallowed;  she  could  take  no  more.  Soon  aft- 
erwards she  was  dead,  just  before  death  she  was  unconscious  and 
nearly  pulseless;  pupils  dilated.  The  autopsy  was  performed  by  the 
medical  examiner  on  the  following  day.     There  was  no  cadaveric 
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emeU.  There  was  a  general  blueneag  of  the  skin, — espedaHy  of  A 
ears.  There  was  some  fluid  on  the  brain  surface.  The  Inngi  em 
tained  air  and  much  dark  bluiab  or  black  fluid  blood.  Heart  nomiL 
The  Btomach  looked  dark  blue  before  removal ;  it  was  red  or  bbiil 
red  at  the  upper  part  The  vessels  of  tlie  stomach  and  intestiu 
were  uuustiall;  full.  The  mucous  membrane  of  the  Btomich  wi 
reddened  throughout,  and  marked  in  places  hj  spots  of  a  bri^ile 
rod.  The  intestine  was  reddened  for  two  or  three  feet.  Hiere  wen 
some  particles  of  white  powder  on  the  gastric  mucous  membrane  im 
some  gritty  particles  in  the  intestines.  The  lower  portion  of  dn 
intestines  was  normal.  The  liver  was  normal  in  size,  congested,  mi 
fatty  degenerated.  The  kidneys  were  congested ;  one  kidney  bd  i 
congested  patch  under  the  capsule.  Spleen  normaL  There  *m 
dark  fluid  blood  everywhere.  The  heart  was  full,  bat  contaioBd  H 
clots.  The  contents  of  the  stomach  were  about  eight  ouncea  of  a  du) 
brown  fluid. 

The  post-mortem  appearances  were,  therefore,  not  inoonsistent  wid 
the  theory  of  arsenic  poisoning.  The  absence  of  pain  during  di 
sickness,  and  the  creeping  sensation  in  the  skin,  were  thought  to  hiv 
been  the  result  of  administration  of  morphin.  It  was  known  du 
the  accused  had  arsenic  and  other  chemicals  in  bis  possession,  an 
that,  on  the  day  previous  to  the  sickness,  he  bad  purchased  8  graii 
of  morphin,  of  which  but  6  remained.  The  organs  of  the  deceue 
were  submitted  to  Drs.  E.  S.  Wood  and  H.  B.  Hills,  of  the  Harm 
Medical  School,  for  chemical  analysis.  Arsenic  was  found  in  A 
following  amounts : 

In  the  stomach  S.T8  gr«iii& 

In  the  inleatins  3.B6  graina. 

In  the  liver  2.77  graina. 

In  the  brain  *  trace. 

Total  about  12.50  graina. 

The  prisoner's  counsel  made  a  very  able  plea,  and,  in  the  abnoa 
of  conclusive  proof,  the  accused  was  acquitted. 

853. — Cask  V.     Poisokiso  by  Aeskhic  with  Fattt  DBOKmoAxioi 
OF  THs  Lives,  Kidsstb,  aitd  Gastkio  Glutds. 

{Compiled   by    Aaaiatant   Profei»or    Charles   HsrringUn,   H.    D.,   of  Hunr 

Medical  8cho<d.) 


IranflactionH  of  the  Hnssaehuietts  Hedioo-L^^  Society,  Vol.  L  No.  I,  ^  tt 

Harry  C,  aged  four  years,  previously  in  good  health,  wis  taken 
n  the  TnoTu\T\g  of  November  1&,  1877,  with  vomiting  and  gistri" 
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distress.  As  the  physician,  who  v/aa  called,  failed  to  recognize  the 
true  nature  of  the  attack,  and  no  appropriate  remedies  wore  admin- 
istered, the  eaae  may  be  said  to  have  progressed  without  treatment 
According  to  the  statements  of  the  child's  attendants,  the  symptoms 
above  mentioned  continued  with  increasing  severity  until  the  morn- 
ing  of  the  2l8t,  about  forty-four  hours  after  the  onact  of  the  attack, 
when  ueath  occurred,  preceded  by  stupor  and  convulsions.  The 
vomited  matters,  which  were  dark-colored  towards  the  last,  were 
thrown  away.  Suspicions  having  been  excited  aa  to  the  cause  of 
death,  the  medical  examiner,  Dr.  Pinkham,  was  summoned  to  in- 
vestigate the  matter,  and  an  autopsy  was  made  thirty-four  hours 
after  death.  Dr.  Lovejoy  assisting. 

The  body  was  fotind  to  be  well  nourished.  It  presented  the  usual 
appearances  resulting  from  hypostatic  congestion.  There  was  no 
rigor  mortis.  A  careful  examination  was  made  of  all  parts  acces- 
sible without  section,  and  nothing  abnormal  was  discovered  except 
slight  parching  of  the  lips,  and  some  excoriation  on  the  inside  of  the 
right  cheek. 

On  section  of  the  head,  the  dura  mater  was  found  firmly  adherent 
to  the  calvaria,  as  is  usually  the  case  in  young  children.  There  was 
a  moderate  amount  of  serum  in  the  lateral  ventricles,  but  perhaps  no 
more  than  normal.  The  brain  and  its  raembranea  were,  in  appear- 
ance, healthy.  On  laying  open  the  abdominal  cavity,  attention  was 
immediately  arrested  by  the  large  size  and  bright  yellow  color  of 
the  liver,  the  condition  of  which  was  obviously  one  of  extreme  fatty 
degeneration.  On  raising  its  lower  margin,  the  gall  bladder  was 
seen  to  be  distended  with  bile,  some  of  which  had  transuded,  stain- 
ing the  tissues  beneath.  The  spleen  was  of  normal  size  and  color. 
The  kidneys  were  of  somewhat  lighter  color  than  usual,  this  appear- 
ance being  especially  observed  in  the  cortical  portion  after  section; 
but  some  of  the  pyramids  of  Malpighi  were  very  dark.  The  stomach 
was  removed  entire,  ligatures  being  placed  above  and  below,  and  it, 
together  with  the  liver,  kidneys,  and  spleen,  was  sent  to  Dr.  W.  B. 
Hills,  of  the  Harvard  Medical  School,  for  a  chemical  and  microscopi- 
cal examination. 

The  intestines  were  carefully  examined,  and  it  was  foimd  that  the 
mucous  membrane  of  the  duodenum  was  intensely  red  and  swollen, 
and  covered  with  a  tenacious  coating  of  mucus.  These  conditions 
obtained  also  in  the  jejuniun  and  ileum,  decreasing  from  above  down- 
wards. The  mucous  membrane  of  the  colon  was  somewhat  reddened. 
The  rectum  was  partially  distended  with  solid  feces,  its  mucous  mem- 
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brane  being  normal  in  appearance,  or  nearly  90.  The  btailder  we 
empty  and  contracted.  The  heart  and  latga  blood  veasela  appeare 
healthy.  The  right  auricle  was  distended  with  black,  BOinewbi 
firmly  clotted,  blood;  the  left  auricle  was  empty.  The  right  to 
tricle  contained  a  small  amount  of  blood,  partially  clotted.  The  Ifi 
ventricle  contained  a  small  clot,  a  portion  of  it  decolorised.  Tli 
valves  were  normal.  The  larynx,  trachea,  bronchi,  lungs,  m 
pleurfe  were  healthy  in  appearance.  The  spinal  cord  was  ctrefull, 
examitied,  and  no  indicationB  of  disease  or  injury  were  discovFm 
in  either  it  or  its  membranes. 

Dr.  Hills  returned  the  following  report,  which  is  presented  io  i 
somewhat  condensed  form :  The  stomach  contained  3^  omuea  (^  i 
dark  brown  viscid  liquid,  which,  on  standing,  deposited  a  reddiib 
brown  sediment  containing  many  dark  red  bits  of  substance  of  nij 
ing  size,  which,  on  microscopic  examination,  proved  to  be  little  dot 
of  blood.  The  color  of  the  liquid  was  found  to  be  due  to  admi»< 
blood  and  bile.  In  addition  to  blood  corpuscles,  the  microsoop 
showed  epithelial  cells  from  the  glands  of  tbe  stomach,  t  larg 
amount  of  granular  matter,  and  a  considerable  number  of  CT73t&! 
of  arsenious  acid.  In  the  course  of  four  or  five  hours'  searching  pe 
haps  three  hundred  were  discovered. 

The  mucous  membrane  of  the  stomach  was  observed  to  be  soiw 
what  swollen  and  covered  with  a  closely-adhering  coat  of  mucus.  1 
was  for  the  most  part  pale  in  color,  but  reddened  in  patches,  partici 
larly  over  the  greater  curvature,  the  redness  assuming  principally 
clotted  form.  There  were  also  a  few  small  dark  patches  ne&r  tb 
pylorus,  due  to  blood  effused  beneath  the  mucous  membraai 
Under  the  microscope,  the  liver  appeared  to  be  in  a  state  of  oxtrem 
fatty  degeneration,  a  fact  obvious,  indeed,  to  the  unaided  eya  Ther 
was  quite  extensive  fatty  degeneration  of  the  kidneys,  and  abo  o 
epithelium  lining  the  peptic  glands.  One  fifth  of  the  contents  o 
the  stomach,  and  one  fifth  each  of  the  liver,  kidneys,  and  spk^n 
were  tested  together  for  the  mineral  poisons  by  appropriate  method) 
The  result  of  this  analysis  was  the  discovery  of  arsenic  A  portioi 
of  the  liver  (one  fifth)  tested  separately  for  arsenic  failed  to  sho 
its  presence.  The  contents  of  the  stoinnch,  tested  as  in  the  first  in 
stance,  revealed  unmistakably  the  presence  of  arsenia  No  separah 
examination  was  made  of  the  spleen  or  kidneys.  It  was  not  thou|4 
advisable  to  make  a  quantitative  analysis,  without  a  special  •^rdei 
from  the  medical  examiner  or  court.  It  was  estimated,  howe^r, 
that  there  might  be  Ys  grain  of  white  arsenic  in  tlie  contents  of  the 
fitomadi. 


We  are  indebted  to  Prof.  George  F.  Barker,  professor  of  physio- 
lo^cal  chemiatry  and  toxicology  at  Tale  College,  for  the  following 
testimony,  which  he  gave  in  the  ease  of  Iloratio  N.  Sherman, 
poisoned  with  arsenic  by  his  wife.  Aa  the  case  has  never  yet  appeared 
in  any  work  on  toxicology,  aa  Mrs.  Sherman  was  convicted  mainly 
by  the  evidence  of  the  chemical  and  medical  experts,  and  as  we  have 
_•  copy  of  the  chemical  evidence  corrected  by  the  professor  himself, 
make  no  apology  for  introducing  verbatim  in  this  work  the  evi- 
ence  of  the  chemical  expert  as  given  in  court. 
After  (certifying  to  the  identity  of  the  stomach  which  had  been 
>mmitted  to  his  hands  hy  Dr.  Pinney,  Prof.  Barker  describes  the 
lieintcal  process  by  which  he  assured  himself  of  the  presence  of 
rsentc  in  the  viscera  from  Mr.  Sherman's  body: — 

The  stomach  was  ligatured  at  both  orifices  ;    these    ligatures    I 
Bmoved.     I  then  opened  the  stomach  by  making  an  incision  along 
tie  lesser  curvature  ;    I  emptied  the  contents  into  a  clean  dish  and 
[■eded  to  wash  the  inner  surface  of  the  stomach  with  distilled 
iter  for  the  purpose  of  ascertaining  its  condition;   I  fonnd  it  to  be 
ansiderably  congested  throughout,  there  being  patches  showing  dis- 
ict  inSammation    about    the    cardiac    orifice  and  at  the  pylorus. 
3e  inner  surface  was  nowhere  softened  or  ulcerated.     The  contents, 
rhich  were  poured  out,  consisted  of  3  or  4  ounces  of  a  dark,  offeii- 
6,  slimy  mucus,  containing,  apparently,  bile.    The  second  package 
the  bos,  on  taking  off  the  paper,  was  found  to  be  a  roll  of  new 
1,  containing  a  portion  of  a  human  liver.     This  presented  no  un- 
lal  appearance,  being  perfectly  healthy,  with  the  exception  of  a 
osll  cyst  on  one  side;  nfter  making  notes  of  these  results,  I  carried 
materials  from  my  laboratory  to  that  of  the  medical  college,  and 
>laced  the  liver   in    a   new,   clean  glass  jar,  under  double  lock  and 
I  should  here  mention  that  in  this  package  was  a  frafrmpnt  of 
lai^  intestine,  the  mucous  surface  of  which  appeared  slightly  in- 
ned.     The  next  day,  two  thirds  of  the  stomach,  and  the  contents 
the  stomach,  were  taken  by  me  from  the  jar  for  the  purpose  of 
itamination.     At  the  conclusion  of  the  e.xamination  of  these  oi^ns, 
portion  of  the  liver    was   likewise    examined.      The  result  of  the 
camination  was  the  finding  of  arsenic  in  both  these  organs.     On 
third  of  June,  I  repiorted  to  the  grand  jury  of  Derby  the  pres- 
of  arsenic.     Sul>gequeiitly,  I  examined  the  remaining  third  of 
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of  the  atomKch  and  a  weighed  portion  of  the  lirer  (6%  ok.),  for  the 
purpose  of  obtaining  the  quantity  of  arsenic  present  in  that  organ. 
The  method  of  analysis  followed  in  all  these  casec  was  as  follows: — 
The  portion  of  the  organ  to  be  examined  was  finely  divided,  placed 
in  twice  its  bulk  of  distilled  water,  strongly  acidulated  with  pure 
hydrochloric  acid,  a  few  grams  of  potassium  chlorate  were  added 
from  time  to  time,  and  the  whole  gently  heated.  In  the  coune  of 
eight  or  ten  hours  the  mass  was  dissolved,  and  a  clear  yellow  liquid 
was  obtained.  This  was  filtered,  heated  till  the  odor  of  chlorin  dii- 
appeared,  and  then  a  washed  stream  of  hydrc^en  sulphid  gas  wu 
passed  through  it  for  from  twelve  to  sixteen  hours.  The  liquid  wai 
again  filtered,  and  the  precipitate  thus  obtained  collected  npoo  t 
filter,  washed  till  free  from  chlorin,  dried  on  the  water  bath,  oxidizMl 
with  pure  nitric  acid,  and  thrat  heated  with  pure  siilphuric  acid,  Um 
heating  being  continued  till  the  mass  was  completely  charred.  Water 
was  then  added  and  a  little  pure  hydrochloric  acid,  and  the  whole 
was  gently  heated  and  filtered  and  the  residue  washed.  Throo^ 
the  filtrate  and  washings,  hydrogen  sulphid  gas  was  again  pawed  for 
twelve  hours.  The  precipitate  thus  produced  was  filter^  off  and 
washed,  and  upon  it  was  poured  upon  tlie  filter  some  pore  aminoii- 
ium  hydrate  and  sulphydrate,  previously  heated  to  boiling.  The 
filtrate  was  received  in  a  porcelain  capsule,  evaporated  to  drynes 
with  a  gentle  heat,  and  the  residue  oxidized  by  repeated  evaporations 
with  pure  nitric  acid ;  pure  sodium  carbonate  and  nitrate  were  then 
added,  the  whole  dried  carefully  and  heated  to  complete  fusion. 
After  cooling  the  fused  mass  was  dissolved  in  cold  water,  the  solu- 
tion filtered,  pure  sulphuric  acid  was  added,  and  it  waa  evaporated 
till  the  fumes  of  the  acid  appeared.  To  it  was  then  added  i 
saturated  solution  of  sulphurous  acid,  and  it  was  again  evaporated 
until  fumes  appeared.  It  was  then  diluted  with  water,  and  through 
it  was  passed  washed  hydrogen  sulphid  gasj  a  heavy,  yellow  precipi- 
tate of  arsenious  sulphid  was  thus  obtained.  This  was  filtered  off, 
washed,  and  dissolved  in  pure  ammonium  hydrate  poured  on  the 
filter.  The  filtrate  was  received  in  a  previously  weighed  porcelain 
capsule,  and  evaporated  to  drjmeas  on  the  water  bath ;  the  capsule 
was  then  reweighed,  and  the  increase  in  weight  showed  the  amount 
of  arsenious  sulphid  which  had  been  added ;  treated  in  this  way,  the 
6%  ounces  of  liver  examined  in  the  second  case  yielded  .602  of  > 
grain  of  sulphid  of  arsenic,  which  quantity  I  now  produce.  [The 
professor  exhibited  a  small  vial  containing  the  article.]  This  quan- 
tity corresponds,  by  calculation,  to  .486  of  a  grain  of  white  arsenic, 
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V4  grain.  Calling  the  weight  of  tlie  liver  i  pounda,  which  ap- 
to  me  to  be  a  fair  average, — the  quantity  obtained  in  two  aep- 
rate  and  distinct  examinations  of  the  same  liver  being  the  same 
elatively  to  the  size  taken  in  the  two  cases, — my  opinion  is  that  this 
itire  liver  contained  nearly  5  grains  of  white  arsenic. 
Prof.  Barker  reaumed :  The  aulphid  of  arsenic  produced  in  the 
3ttle  was  from  a  weighed  portion  of  the  liver;  another  portion  of 
ilphid  of  arsenic  waa  obtained  from  an  imweighed  portion;  this 
t&B  oxidized  with  pure  nitric  acid  by  repeated  evaporations;  the 
38  of  acid  was  then  removed  by  evaporation  with  distilled  water; 
residue  was  dissolved  in  distilled  water;  a  amall  portion  was 
amoved  and  tested  with  ammonio-silver  nitrate;  on  the  addition  of 
lis  reagent,  a  brick-red  precipitate  of  silver  arsenate  was  produced, 
rhia  was  inclosed  in  a  small  tube,  and  is  contained  in  the  tube 
berewith  produced.  [A  framed  card  was  here  shown,  with  this  tube 
aong  others  placed  on  it,  with  its  contents,  and  marked  "silver 
irsenate."]  The  rest  of  the  solution  was  evaporated  with  a  satura- 
ed  solution  of  pure  sulphurous  acid  in  water,  imtil  all  odor  dis- 
kppeared ;  two  portions  of  the  liquid  thus  obtained  were  removed ; 
[>ne  of  them,  on  being  tested  with  ammonio-nitrate  of  silver,  gave  a 
inary-yellow  precipitate  of  silver  arsenite,  which  rapidly  became 
dark  olive-brown  on  exposure  to  light;  this  precipitate  is  here  pro- 
duced, marked  "silver  arsenite;"  the  second  small  portion  taken  was 
stod  with  ammonio-cupric  sulphate;  a  light  green  precipitate  of 
'^ copper  arsenite,  or  Schecle's  green,  was  thus  produced;  this  is  her© 
marked  "copper  arsenite."  The  remaining  portion  of  the  liquid 
vaa  divided  into  two  equal  parts.  One  of  these  (A)  was  evaporated 
arly  to  dryness,  mixed  with  sodium  carbonate  in  excess,  and  thor- 
ou^ly  dried.  The  dried  mass  was  then  intermixed  with  a  perfectly 
dried  mixture,  composed  of  1  part  of  pure  potassium  cyanid  and  3 
parts  of  sodium  carbonate.  Several  portions  of  this  mixture  were 
then  heated  in  hard  glass  tubes,  having  a  bulb  blown  on  one  end. 
Dach  of  these  gave  a  black,  lustrous,  mirror-like  deposit  of  metallic 
arsenic.  One  of  these  tubes  is  here  produced,  marked  "metallic 
arsenic  by  the  reduction  teat"  A  second  similar  tube  was  prepared, 
Baealed,  and  the  portion  containing  the  arsenic  heated;  the  deposit 
BwBS  readily  volatile  and  condensed  in  the  cooler  portions  of  the  tube 
Bin  a  brilliant  crystalline  sublimate,  consisting  of  distinct  octahedral 
Hcrystals  of  arsenious  oxid  or  white  arsenic.  This  tube  is  here  pro- 
duced. [A  magnifying  glass  was  produced,  and  the  crystals  dis- 
tinguished by  the  witness.]     Other  portions  of  the  dry  maas  were 
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then  tested  by  heating  them  in  a  stream  of  carbonic  gas,  (Fre- 
senius  and  Babo's  test.)  Each  of  the  portions  thus  heated  gave  a 
bright  mirror  of  metallic  arsenic,  similar  to  that  obtained  in  the  re- 
duction test.  One  of  these  tubes  is  here  produced.  Xo  other  sub- 
stance but  arsenic  gives  this  test  A  second  tube  was  heated,  the 
deposit  volatilized,  and  a  ring  of  crystals  of  white  arsenic  was  ob- 
tained as  before.  The  tube  containing  tiiese  crystals,  with  some  of 
the  metal  not  oxidized,  is  here  produced.  The  other  half  (B)  of 
the  liquid  was  divided  into  two  portions ;  one  of  these  was  tested  by 
the  method  of  Reinscb ;  i.  e.,  it  was  acidulated  with  hydrochloric  acid, 
and  in  it  stripe  of  copper  were  boiled.  These  strips  became  covered 
with  a  ateel-gray  arsenical  coating,  which  finally  became  black.  One 
of  these  strips  is  here  produced,  marked  "metallic  arsenic  on  copper 
— Keinsch's  test  "Another  copper  strip  was  heated  in  a  amall  tube, 
and  afforded  a  sublimate  of  white  crystals  of  arsenions  ozid,  dis- 
tinctly octahedral  by  the  microaeope.  These  crystals  I  here  prodnoe, 
marked  "arsenions  oxid  by  Keinsch's  test" 

The  second  half  of  this  portion  was  tested  by  the  method  of 
Marsh;  it  was  added  to  a  flask  from  which  pure  hydrogen  was  be- 
ing evolved  by  the  action  of  pure  sulphuric  acid  upon  pore  sine; 
the  gas,  as  evolved,  was  freed  from  acid  vapors  and  from  moisture 
by  passing  it  over  solid  potassium  hydrate  and  calcium  chlorid;  it 
was  then  passed  through  a  long  tube  of  hard  glass  drawn  out  at  in- 
tervals. Before  adding  the  solution,  the  purity  of  the  materials  had 
been  tested  by  heating  this  tube  to  redness,  and  allowing  the  gas  to 
pass  for  an  hour ;  no  deposit  was  obtained  in  the  tube.  After  adding 
a  portion  of  liquid  to  be  tested,  a  hair-brown  deposit  of  metallic  ar- 
senic appeared  in  the  narrow  part  of  the  tube  just  beyond  the  heated 
portion,  deepening  in  color  until  it  finally  became  black;  two  of  the« 
constricted  portions  of  the  tube  containing  the  black  deposit  of  metal- 
lic arsenic  are  here  produced,  marked  "metallic  arsenic,  in  tube,  by 
Itursh's  test."  At  the  same  time  the  flame  of  the  burning  hydrogen 
at  the  end  of  the  tube  became  bluish-white,  and  deposited  upon  a 
piece  of  cold  porcelain  held  in  it  brown,  mirror-like  spots  of  metallic 
arsenic;  two  of  these  pieces  of  porcelain  containing  the  spot^  are 
Iiorc  produced.  The  other  deposits  in  the  constricted  portions  of 
the  tube  were  then  tested ;  the  deposit  was  found  to  be  readily  vola- 
tile and  oxidizablc,  giving  a  ring  of  crystals  of  white  arsenic;  thi* 
tube  is  here  produced,  marked  "arsenions  oxid,  Marsh's  test"  Other 
portions  were  submitted  to  the  action  of  hydrogen  sulphid  gas  pas^ 
through  the  tube.    On  gently  heating  it,  the  black  deposit  of  metallic 
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arsenic.  Two  specmieDB  of  the  depoeita  tbua  obtained  are  exhibited. 
The  tubes  contain  a  portion  of  the  black  metal,  and  bej^ond  this  a 
portion  of  the  yellow  produced  from  it.  The  same  testa  in  the  same 
order  were  applied  to  the  portion  of  arscnioua  sulphid  obtained  from 
the  contents  of  the  stomach,  and  a  series  of  products,  obtaiiied  in 
the  same  way,  are  here  exhibited  at  the  top  of  the  card,  marked  as 
before,  in  the  same  order  on  the  card.  During  several  of  these  t<?3ts, 
whenever  the  mctatHc  arsenic  vapor  escaped  into  the  air,  the  peculiar 
odor  of  garlic  waa  observed.  Besides  arsenic,  I  obtained,  both  from 
the  contents  of  the  stomach  and  from  the  liver,  sulphid  of  bismuth; 
that  sulphid  was  converted  into  subnitrate,  and  a  portion  of  it  from 
«ach  organ  is  here  exhibited;  the  tubes  are  marked  "bismuth  sub- 
nitrate."  All  these  tests  throughout  were  made  in  duplicate.  In 
OT^ffT  to  ascertain  whether  the  materials  employed  in  this  investi- 
gation were  pure,  I  took,  before  the  second  examination  of  the  por- 
tions of  tlie  body  mentioned,  a  fragment  of  beef's  liver,  equal  in  size 
to  the  fragments  of  human  liver  previously  taken,  and  examined  it 
in  the  same  way,  using  the  same  materials  and  the  same  apparatus, 
except  where  it  w'as  replaced  by  new  articles.  No  trace  of  arsenic 
was  obtained  in  this  examination.  My  opinion,  therefore,  is,  that 
the  material  and  vessels  employed  were  pure  and  clean.  My  opin- 
ion, also,  18,  that  the  yellow  precipitate  obtained  from  the  weighed 
portion  of  the  same  human  liver  is  also  sulphid  of  arsenic. 

To  Col.  Wooster. — Did  not  attempt  to  weigh  the  arsenic  in  the 
stomach  as  I  did  in  the  liver:  arsenic,  in  chemical  language,  refers 
to  a  metal  which  is  black  and  lustrous,  and  may  be  combined  with 
oxygen  or  sulphur.  When  combined  with  oxygen,  the  form  known 
as  oxid  is  produced;  it  bears  the  same  relation  to  arsenic  that  iron 
rust  does  to  iron.  [Hero  followed  an  explanation  of  the  method  in 
which  metallic  arsenic  is  obtained,  for  the  enlightenment  of  the 
jury,]  It  is  a  question  whether  metallic  arsenic  is  poisonous.  It 
is  a  pcneral  principle  that  no  metal,  in  itself,  can  be  poisonous.  The 
sulphid  of  arsenic  and  white  arsenic  are  both  poisonous,  though  the 
white  arsenic  is  more  so  than  the  yellow. 

Q.  Have  you  any  means  of  telling  what  quantity  of  arsenic  there 
was,  approximately,  in  the  stomach  you  examined  ? 

A.  The  tissue  of  the  stomach  contained  no  arsenic;  the  contents 
of  the  stomach  contained  an  amount  which,  though  I  did  not  weigh 
it,  I  estimated^ [Objected  to  this  as  a  mere  guess.     Objection  over 
ruled,  the  court  holding  that  the  professor  ought  to  know,]      It  is 
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fair  to  assume  that  comparison  by  bulk  is  oorrect  Judging  from 
the  bulk  obtained  from  the  stomach,  the  quantity  present  must  have 
been  about  one  tenth  of  a  grain. 

Q.  How  long  after  arsenic  is  taken  does  it  ordinarily  find  its  waj 
to  the  liver  t 

A,  White  arsenic  taken  into  the  stomach  is  removed  therefrom 
bj  absorption,  and,  as  it  has  not  been  detected  in  either  the  lymph  or 
the  chyle,  this  absorption  must  take  place  by  the  blood.  It  has  been 
detected  in  the  urine  within  one  hour  after  it  has  been  taken.  1^ 
liver  acquires  its  maximum  quantity,  in  the  opinion  of  several 
authorities,  in  from  fifteen  to  eighteen  hoiire  after  administratiao, 

Q.  Does  it  pass  off  or  remain  in  the  liver  t 

A.  It  is  eliminated  from  the  liver,  and  may  entirely  disappear  in 
from  eight  to  fifteen  days  after  being  taken;  depending  upon  the 
quantity  and  other  circumstances. 

Q.  What  is  the  maximum  quanti^  the  liver  of  an  ordinary  adult 
will  contain! 

A.  I  think  that  the  maximum  quantity  the  human  liver  may  tea- 
tain  is  the  quantity  I  have  found  in  the  present  case. 

Q.  From  the  presence  of  this  quantity  of  arsenic,  have  you  an 
opinion  as  to  how  long  it  must  have  been  taken  before  death  t 

A.  At  least  fifteen  hours;  how  much  longer  I  cannot  say. 

Absorption  and  elimination  of  arsenic  go  on  together;  if  then 
were  vomiting  and  purging,  a  portion  of  the  arsenic  taken  Monda; 
night  would  have  been  removed  before  death  on  Friday,  A  consider- 
able portion  may  have  been  eliminated,  during  the  five  days  supposed, 
by  the  kidneys.  Moreover,  the  arsenic  is  distributed  through  the 
entire  body,  and  the  analysis  of  a  single  organ  or  two  does  not  dis- 
cover the  arsenic  elsewhere  contained.  For  both  ^ese  reasons,  the 
amount  obtained  cannot  have  been  the  whole  amount  taken,  and 
must  be  less. 

Q.  Is  arsenic  a  cumulative  poison! 

A.  The  question  of  cumulation  depends  upon  the  definition  of  the 
word  cumulative.  If  by  cumulative  is  meant  the  accumulation  of  a 
substance  in  the  body,  when  it  is  taken  more  rapidly  than  it  can  be 
eliminated,  then  arsenic  or  apple  pie  may  be  regarded  aa  cumulative. 
If  by  cumulative  be  meant  a  substance  which  enters  into  combina- 
tion directly  with  certain  tissues,  so  as  to  form  a  compound  less 
readily  removed  than  the  original  substance  taken,  or  not  removed 
nt  all,  then  arsenic  in  my  opinion  is  not  a  cumulative  poison.  I 
have  heard  the  testimony  of  Dr.  Beardsley  in  relation  to  the  sick- 
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of  tliia  man;  the  quantity  of  arsenic  found  in  hia  stomach  may 
llave  been,  in  my  opinion,  either  the  last  traces  of  a  yery  large  quan- 
tity t&ken  on    Monday  night,  or  the    residue  of  a  smaller  quantity 
I  t»ken  Buhsequently ;  which  I  cannot  tell,  but  the  latter  appears  to  me 
^iho  more  probable.     The  first  effect  of  arsenic  when  administered  is 
local     It  is  specified  aa  an  irritant,  but  not  a  corrosive  poison,  that 
it  inflames  the  parts  it  comes  in  contact  with,  without  destroying, 
[softening,  or  perforating  them;  the  local  effects  thus  first  produced 
tnse  local  symptoms;  these  appear  generally  in  an  hour  after  the 
Ipoisoo  has  been  swallowed.     They  are  burning  pain  in  the  stomach, 
I'whicb,  as  the  poison  passes  doivn,  extends  along  the  intestinal  tract, 
lit  increases  in  severity,  ia  accompanied  by  great  thirst,  dryness  and 
DnstrictioD    of    the    throat,    vomiting  and  purging.     The  matters 
Ivomited  are  dark,  bilious,  and  offensive.     By  this  time  more  or  less 
lof  the  poison  has  become  absorbed;  it  enters  the  blood  and  produces 
second  class  of  symptoms  called  "remote,"  the  action  being  ap- 
f  parently  mainly  upon  the  blood  corpuscles ;  these  symptoms  are  char- 
[acterized  by  great  prostration  of  strength,  anxiety  and  depression  of 
mind,  a  peculiar  lividity  of  the  face,  a  blue  line  under  the  eyes,  the 
intellect  being  as  yet  unaffected,  and  the    mind    clear;  death  may 
[«nsue  at  this  stage  of  the  action,  due  to  the  prostration  usually  taking 
I  place  under  these  circumstances,  in  from  one  to  eight  days;  if  life 
ifce  continued,  the  effect  of  the  arsenic  is  apparent  upon  the  nervous 
eystem  and  brain;  stupor,  passing  into  profound  coma,  may  develop 
itself  in  case  the  action  is  primarily  upon  the  brain;  delirium  and 
^convulsions,  passing  into  tonic  spasms,  in  case  the  spinal  cord  ia  also 
involved,  may  precede  death ;  all  of  these  symptoms  may  not  be  pres- 
[«nt  in  any  one  individual;  the  patient  may  recover  from  nil  these 
[symptoms,  which    may    be    called  primary,  and  may  die  from  the 
adary  effects  of  the  poison  years    afterwards.      White    arsenic, 
rben  taken  into  the  stomach,  is  dissolved,  both  in  the  stomach  and 
intestines,  by  the  gastric  and  intestinal  juices;  spread  out  upon  the 
I  posterior  surface  of  these  intestines,  is  a  set  of  blood  vessels  which 
ipoae  what  is  known  as  the  portal  system;  the  arsenic  thus  dis- 
Ived  passes  into  these  blood  vessels  through  tlieir  walls;  these  ves- 
\se\s  unite,  thus  forming  the  large  trunk  known  as  the  portal  vein, 
which  empties  itself  directly  into  the  liver,  ao  that  this  organ  ia  not 
only  more  fully  supplied  with  blood  than  any  other,  hut  is  aupplicil 
with  blood  charged  with  arsenic  from  the  intestines;  hence  the  liver 
is  more  likely  to  contain  this  poison  than  any  other  organ.     It  paivses 
from  the  liver  into  the  general  circulation,  and  thus  produces  iUi 
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sodium  carbonate,  and  aalphuroua  acid.  Tested  the  solphoric  aci 
and  found  it  pure ;  sulphuric  acid  does  sometimes  contain  anenic 
this  is  not  true  of  sulphurous  acid.  I  used  ^  fluidounce,  aboi 
400  grains  of  sulphuric  acid  during  the  tests ;  know  what  I  obtaine 
was  sulphid  of  arsenic 

It  is  not  settled  among  chemists  whether  arsenic  is  a  metal;  it  i 
not  absolutely  known  that  it  is  not  itself  a  compound ;  the  elementi 
of  it,  if  it  is  a  compound,  are  of  course  not  known ;  know  that  the 
process  through  which  T  put  the  liver  would  not  produce  aisenie; 
I  have  gone  through  the  same  process  many  times,  and  never  gen- 
erated arsenic;  I  know  as  well  as  I  know  anything,  that  arsenic  ni 
not  generated  in  this  case ;  I  believe  it  as  much  as  I  believe  I  exist; 
I  cannot  prove  that  I  exist;  it  is  not  claimed  that  chemists  can  ntiit- 
ufacture  diamonds  or  things  that  cannot  be  told  from  diamonda; 
have  heard  of  the  Wharton  trial ;  have  read  the  testimony  of  chem- 
ists claiming  to  be  such,  whose  testimony  differed  as  to  the  ezisteiM 
of  antimony ;  the  main  difference  was  whether  it  was  enoo^  to 
cause  death ;  not  about  the  existence  of  it ;  arsenic  in  bismuth  is  wij 
uncommon  now;  it  is  found  sometimes  with  bismuth;  if  bismuth 
in  which  arsenic  was  put  had  been  placed  in  tlie  stomach,  I  should 
have  found  them  separately;  bismuth  is  not  a  poison;  it  would  not 
kill  a  man  if  taken  into  his  stomach;  subnitrate  of  bismuth  won't 
kilL 

866.— Case  VII.  The  Trial  of  Mrs.  Mary  L.  Manson  before  Judge 
Milton  A,  Shumway,  in  the  Superior  Court,  March  10, 
1903,  at  Putnam,  Connecticut,  for  the  Murder  of  Mra.  Ju- 
lia A.  Wilson,  who  died  at  A^ord  on  the  6th  day  of  Jnlj, 
1902. 

(Taken  from  court  atenof^apher'i  report  of  said  trUI,  >  eopf  of  vrUdi  «u  ta- 

niahed  the  editors.) 

Arsenic  was  the  supposed  poison  administered  in  this  case.  This 
case  is  somewhat  confusing  because  there  was  evidence  presented  to 
show  that  Mrs.  Wilson  was  in  the  habit  of  taking  at  odd  times,  with- 
out the  advice  of  an  attending  physician,  paregoric  and  morphia  in 
tablets,  swamp  root,  brorao-quinin  with  morphin  in  white  powder,  and 
arsenic  The  first  evidence  of  sickness  occurred  after  a  return  from 
a  visit  at  a  friend's  house.  She  complained  of  nausea,  and  a  prick- 
ling sensation  in  her  hands,  and  a  swelling  of  her  limbs.  A  dau^ter 
testified  that  her  mother  was  never  strong;  this  daughter  (who  ns 
the  person  accused  of  poisoning  her  mother)  alao  testified  that  "moEb- 
er  was  not,  ■well  aince  sister  died,  September,  1901." 
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Dr.  Rienzi  Robinson,  of  DaiiielsoD,  performed  the  autopsy  in  tlie 
nco  of  four  other  physicians  at  a  house  on  December  17th;  he 
ik  the  stomach  (tying  it  with  two  ligatures  both  above  and  below, 
■d  cutting  between  the  ligatures  so  that  none  of  the  contents  could 
ipe)  which  was  not  opened.  This  witness  also  took  from  the 
!y  a  piece  of  the  lung,  the  kidneys,  the  spleen,  and  a  piece  of  the 
yer.  These  parts  were  given  to  Coroner  Bill,  who  sealed  them  up 
jars  whicb  had  been  sterilized.  A  mixture  of  alcohol  and  water 
as  also  placed  in  the  jars.  The  witness  held  the  stomach  up  to  the 
light  and  looked  through  it  He  noted  considerable  inflammation. 
December  21st,  the  witness  said  he  made  another  examination  of 
e  body.  It  was  disinterred  and  taken  to  a  house  about  half  a  mite 
low  the  cemetery.  The  witness  took  from  the  body  the  brain  en- 
re;  also  pieces  of  the  lung,  liver,  cesophagus,  and  duodenum;  also 
e  bladder,  uterus,  and  a  piece  of  the  muscle  of  the  right  leg. 
ere  was  no  urine  in  the  bladder.  Coroner  Bill  took  possession  of 
ese  parts  which  were  put  in  separate  glass  jars. 
On  December  24th,  Dr.  Robinson  said  he  performed  another  autop- 
at  the  graveyard.  The  casket  was  opened;  but  the  body  was  not 
moved.  The  witness  on  this  occasion  took  out  what  was  left  of  the 
ver,  and  the  tibia  of  the  right  leg.  He  did  not  detect  any  evidence 
decomposition.  Dr.  Neff  called  the  witness's  attention  to  the 
lOuth.  lie  found  the  lips  and  mucous  membrane  of  the  mouth  in- 
amed.  The  whole  body  had  the  appearance  of  a  body  that  had  been 
balmed. 

Coroner  Bill  testified  that  the  jars  above  referred   to  were  de- 
vered  to  Dr.  Wolff,  of  Hartford. 
Dr.  A.  J.  Wolff  testified  that  he  had  received  these  jars  from  Gor- 
ier Bill  and  was  informed  by  him  that  arsenical  poisoning  was 
ted.     He  described  fully  the  appearance  of  the  jars  and  what 
contained,  and  then  went  into  a  minute  description  of  his  mi- 
soopical  examination,  exhibiting  to  the  jury  pictures  which  he  had 
en  of  the  slides  prepared.     There  was  no  odor  of  decomposition 
ibout  the  stomach ;  the  tissue  had  a  fresh,  pinkish  look,  and  was  ex- 
imely  pliable.     Inflammation  of  the  pancreas  and  kidneys  was  ap- 
parent, and  a  fatty  degeneration  of  the  latter.    The  spleen,  liver,  and 
piece  of  tlie  lung  were  for  the  most  part  normal,  as  was  also  the  heart 
and.brain.    On  examination  of  the  bladder  and  kidneys,  Bright'a  dis- 
ease was  very  apparent.    An  examination  of  the  liver  revealed  a  fatly 
change  due  to  some  acute  disease  or  irritant  poison.     The  witness 

described  in  great  detail  his  examination  of  the  stomach.     Acute  in- 
VoL.  II.  Mito.  Jlil — *7. 
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flammatioQ  was  very  apparent  Witness  described  to  Uie  jmj  tl 
various  tests  to  which  he  subjected  the  stomadi  and  ita  oontents,  a 
hibiting  glass  tubes  showing  arsenical  mirrors  recovered  from  the  ti: 
sues  of  the  viscera  by  means  of  the  Marsh  test,  which  clearly  showe 
the  presence  of  large  quantities  of  arsenic ;  also  the  copper  foil  used  i 
another  test,  which  was  coated  with  arsenio.  The  witness  showed  tb 
jury  a  number  of  photomicrographs  of  the  diseased  kidneys  of  Hit 
Wilson,  also  of  arsenic  crystals  isolated  from  her  viscera  and  stomad 
contents ;  some  of  the  plates  showed  the  octahedral  crystals  dundcr 
istic  of  arsenic,  and  positive  proof  of  its  presence. 

The  witness  said  he  also  made  a  quantitative  analysis  of  ^  o^ 
gans  sent  him,  and  explained  dearly  and  definitely  his  methods,  tin 
results  of  the  analysis  being  as  follows : 

from  the  bladder  and  ntenu IS.S  adlUpMi 

"  tlie  itomaeh  SO. 

"  musole,  oalf  of  leg  (estinuLted)  .C 

"  brain  (eatimat«d)    .1 

-  the  heart   7.1 

"  the  panereaa  IS.S 

"  the  luDgt   l.T 

"  the  large  kidnej   IS. 8 

"  portion  of  liver  used  by  witness S.8 

"  the  duodenum    22. 6 

"  the  Htomach  contenta   133.9 

"  the  spleen   12. < 

The  total  recovered  from  all  of  the  tissues  ezamined  was  8.J 
grains  of  arsenic. 

Witness  said  that  in  his  opinion  Mrs.  Wilson,  having  (^ironic  renil 
disease,  died  from  acute  gastritis,  inflammation  of  the  liver,  stomach, 
and  kidneys,  due  to  the  presence  of  arsenic  in  her  system.  Arsentcil 
poisoning  was  the  cause  of  her  death.  In  the  witness's  opinion  poiaoo' 
ing  had  been  going  on  some  time,  as  arsenic  was  found  in  the  bow 
examined.  The  witness  said  the  presence  of  arsenic  in  the  tis9u« 
shows  that  it  caused  her  death.  The  arsenic  in  her  stomach  proves 
that  it  was  given  shortly  before  her  death.  The  reflex  action  in  tbt 
stomach  was  destroyed  so  that  Mrs.  Wilson  could  not  vomit;  and  the 
action  of  the  kidneys  was  suppressed  so  that  large  amounts  of  tbe 
arsenic  had  accumulated  in  tbe  liver  and  kidneys. 

Cross-examined  by  Attorney  Torrey  for  the  defense,  the  wibwB 
said  that  arsenic  was  used  commonly  in  medicin&  It  was  ■ 
very  good  tonic  Witness  said  he  had  heard  of  arsenic  eaten  ia 
Connecticut     Arsenic  produces,  on  sublimation,  an  octahedral  crp- 
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tal,  the  onlj  substance  known  that  produces  auch  a  crystal.     Where 
the  kidneys  were  diseased,  the  arsenic  woiUd  not  readily  be  thrown  off. 
Arsenic  in  this  case  might  have  been  administered  months  before 
the  death  of  Mrs,  Wilson.     The  ordinary  dose  of  arsenic  at  first  is 
one  or  two  drops  (Fowler's  solution)  taken  tliree  times  a  day. 
^L  Witness  said  he  had  heard  of  1  grain  a  day  being  given.     He  had 
Hfractised  medicine  twenty-seven  years,  but  had  never  heard  of  a 
I  person  buying  1  ounce  of  arsenic  to  prepare  for  himself  to  take.    The 
■  witness  had  received  a  white  powder,  some  liniment,  and  a  bottle 
marked  "alcohol"  from  the  coroner,  and  had  tasted  these  for  arsenic, 
I  but  had  found  none.     Witness  said  he  knew  that  the  crystals  found 
embedded  in  the  stomach  walls  were  arsenious  acid  crystals.     The 
crystals  of  salt  are  not  octahedral  in  form.     Proportionally,  there 
was  an  unusual  amount  of  arsenic  in  the  spleen,  liver,  and  pancreas. 
The  witness  testified  that  the  acute  gastritis  would  have  caused 
death  in  itself.    He  showed  the  distinction  between  acute  and  chronic 
arsenical  poisoning,  and  explained  in  detail  the  symptoms  in  each 
caae.     The  witness  thought  Dr.  Converse  was  justified  in  his  conclu- 
sion in  regard  to  Mrs.  Wilson's  case.     He  showed  the  jury  a  colored 
plate  of  a  stomach,  which  he  said  illustrated  the  color  of  the  stomach 
which  he  had  examined.     It  was  the  witness's  opinion  that  two  doses 
of  arsenic  were  given  to  Mrs.  Wilson;  that  one  was  fatal,  and  the 
other  was  not  expelled  from  the  stomach. 
H    Another  witness  (Gleorge  0.  Wilson,  a  son)  testified  that  he  knew 
HUa  mother  took  morphin.     He  had  purchased  it  for  her  on  three 
'  oOBisions,  and  his  sister  used  to  get  it  for  her.    Mrs.  Wilson  also  took 
paregoric  and  laudanum.    The  witness  had  purchased  a  quart  of  pare- 
goric for  her  at  one  time.    On  one  occasion  Mrs.  Wilson  had  given  the 
witness  a  slip  of  pa;)er  to  take  to  the  druggist     The  witness  said  he 
had  read  what  was  wTitten  on  the  paper,  and  that  it  was  a  request  for 
the  flruggist  to  give  bearer  fifteen  or  twenty  cents'  worth  of  arsenic. 
(Attorney  Torrey  here  read  the  witness's  statement  made  to  Coroner 
Bill  at  the  Brooklyn  jail.     In  that  statement  the  witness  first  said 
he  had  read  this  slip  of  paper  given  him  by  his  mother;  but  thinking, 
an  he  said,  tliat  such  a  statement  would  get  him  inio  trouble,  he  asked 
the  coroner  if  he  might  change  this  and  say  that  he  did  not  read  the 
note.)     The  tnith.  he  averred,  was  that  he  read  the  note.     He  pro- 
cured the  poison  at  Burt's  drug  store  in  Putnam.     A  red  poison 
label  was  put  on  the  package.     The  arsenic  was  put  up  in  a  round 
boi,  slightly  larger  than  a  pill  box.  and  the  witness  had  seen  this  bi>x 
ibaeqnently  on  the  shelf,  with  other  medicines  his  mother  used. 
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He  had  often  eeen  hie  mother  take  morphin  and  arsenic.  She  dipped 
a  black  pin,  which  she  had  moistened,  in  the  powder,  and  then  pat  it 
in  her  mouth.  A  very  little  would  stick  to  the  pin.  Another  witness, 
Mrs.  Fenimore,  of  Eaatford,  testified  that  she  went  to  the  house  of 
Mrs.  Wilson  for  the  purpose  of  taking  care  of  her  on  October  8tli, 
and  remained  there  four  days.  When  the  witness  arrived  at  the 
Wilson  house,  Mrs.  Wilson  was  lying  on  the  lounge.  Her  feet  and 
limbs  were  much  swollen,  and  her  mouth  and  eyes  were  sore.  Witnea 
said  she  saw  Mrs.  Manson  give  Mrs.  Wilson  some  alcohol,  and  there 
appeared  to  be  something  white  in  the  bottom  of  the  tumbler.  Wi^ 
ness  did  not  know  what  it  was.  Mrs.  Manson  gave  Mrs.  Wilson  t 
half  tumblerful  of  alcohoL  There  was  some  left  which  the  witoen 
tasted.     It  tasted  sweet,  and  soon  after  she  vomited. 

Dr.  Herbert  Smith,  of  New  Haven,  was  called ;  said  lie  had  been 
of  the  Yale  Medical  SchooL  He  had  made  a  qualitative  and  a  qiun- 
titative  analysis  of  a  portion  of  Mrs.  Wilson's  liver  brought  him  hj 
Coroner  Bill,  February  13th.  The  witness  described  clearly  and 
minutely  the  various  te^ta  employed  in  his  determinations,  and  ex- 
hibited the  mirrors  obtained  from  the  Marsh  test,  showing  arsenic 
deposited  on  the  sides  of  the  tubes.  The  witness  found  3.17  milli- 
grams of  arsenic  in  the  whole  liver.  He  proceeded,  in  answer  to  in- 
terrogations of  Attorney  Torrey,  to  distinguish  the  symptoma  of  acute 
and  chronic  arsenical  poisoning.  His  testimony  agreed  in  the  main 
with  that  of  Dr.  Wolff  on  the  same  point 

Witueas  said  that  in  his  opinion  Mrs,  Wilson  died  from  the  ef- 
fects of  acute  arsenical  poisoning.  Attorney  Torrey  read  to  the  wit- 
ness parts  of  the  testimony  of  Mrs.  Fenimore,  Dr.  Harvey,  and  Dr. 
Frank  Converse,  relative  to  Mrs.  Wilson's  symptoma.  The  witness 
said  they  were  consistent  with  symptoms  of  arsenical  poisoning.  The 
witness  produced  1  ounce  of  arsenic  aod  a  pin,  and  showed  the  jutr 
that  a  large  medicinal  dose  of  arsenic  could  be  taken  up  on  a  pin 
Witness  further  stated  when  asked  about  Dr.  Wolff's  opinion  as  to 
two  fatal  doses  of  arsenic  having  been  administered  to  llrs.  Wilson 
a  short  time  before  her  death,  that  it  was  a  possible  conclusion,  but 
not  an  absolutely  necessary  one. 

Cross-examined  by  State's  Attorney  Hunter,  witness  said  there  was 
no  doubt  that  Mrs.  Wilson  suffered  from  chronic  arsenical  poisoning, 
as  well  as  acute.  On  the  redirect  examination,  witness  testified  that 
arsenic  was  practically  tasteless,  tliough  to  some  it  tasted  sweet 

The  remainder  of  the  testimony  is  taken  up  with  the  proofs  of 
whether  the  evidence  would  show  that  Mrs.  Wilson  purposely  un- 
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Brtook  to  commit  suicide,  and  would  have  no  bearing  upon  toxicol- 
The  jury  disagreed  upon  conviction  of  the  allegation  of  mur- 
seven  for  arquittal  and  five  for  murder  in  the  second  degree. 
be  jury  was  then  discharged  by  the  court. 

September  16th,  1903,  Mrs.  Manson  was  again  put  on  trial  for  the 
larder  of  Mrs.  Wilson,  and  without  any  particularly  new  evidence 
Ept  the  introduction  of  an  expert  witness  on  handwriting;  she  was 
avicled  on  the  charge  of  manslaughter,  and  sentenced  to  state  prison 
or  ten  years. 
So  far  as  the  question  of  toxicology  la  concerned,  there  was  really 
<  evidence  additional  to  what  was  brought  forward  at  the  first  trial. 
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jiSE  VITL  Teial  op  Saeah  Janb  Robinsos  fob  thb  Mdb- 
DER  OF  Prince  Asthus  Freeman. 

|Siuui>iary  of  ofTicia]  report,  Huthorized  by  MHBSBchiucltti  Legislature.     See  loot- 

Qote  20,  p.  31,  ante.) 

This  case  was  for  the  poisoning  of  a  child  of  seven  years  of  age 
means  of  arsenic;  and  the  alleged  motive  of  causing  his  death 
for  the  purpose  of  securing  the  value  of  a  life  insurance  interest 
his  death.  Incidentally,  it  appeared  at  this  trial  that  the  accused 
concerned  in  causing  the  death  of  five  other  persona,  for  which 
ime  the  grand  jury  had  found  indictments,  all  of  which  were  aban- 
med  except  the  one  above  mentioned.  This  victim  was  a  nephew 
the  accused ;  the  others  were,  respectively,  her  husband,  her  daugh- 
ir,  her  son,  her  brother-in-law,  and  her  landlord.  The  case  was  tried 
fore  Justices  Field  and  Knowlton  in  the  supreme  court  of  Massa- 
lusetts  on  the  12th  day  of  December,  1887,  Incidentally,  the  other 
were  brought  forward  in  the  trial  to  attempt  to  show  that  the 
ive  for  the  killing  of  the  nephew  was  deliberate,  and  for  the  pur- 
se of  her  obtaining  the  insurance  money  which  would  pass  to  her 
phew  if  he  lived.  There  are  several  interesting  points  of  interest 
the  toxicologiat,  which  were  brought  out  in  the  evidence  adduced 
ring  this  trial,  and  which  are  of  great  importance;  some  of  them 
fer  to  the  complication  arising  from  the  use  of  embalming  fluids  in- 
ted  after  death  into  the  bodies  of  the  victims,  some  to  tlie  fact  that 
th  occurred  after  a  commencing  convalescence  from  an  attack  of 
eumonia,  some  lo  the  filing  of  certificates  of  death  for  another 
use  than  that  of  the  poisiming,  some  to  the  evidence  (hat  the  vomitus 
d  liquids  which  ap]>eared  upon  the  clothing  of  the  deceased  and 
upon  the  bedclothes  were  not  reserved  for  examination  by  the  exports 
called  to  investigate  circumstances  connected  with  the  deaths  of  the 
various  victims,  some  to  the  question  as  to  whether  the  arsenical 
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poison  might  not  have  been  received  bj  the  victims  in  an  teadoital 
waj,  either  from  the  iron  works  in  which  one  of  tliem  wta  a  workman, 
or  from  arsenical  wall  papers.  We  invite  our  readers  to  examine  the 
details  of  the  published  report  of  this  triaL* 

Embalming  fluids. — The  first  of  these  victims,  her  sister,  for  whoae 
death  no  bill  of  indictment  was  preeented,  died  on  the  26th  of  Febru- 
ary, 1885 ;  and  before  the  body  was  cooled  it  was  given  in  cha^  of 
the  undertaker.  He  found  the  corpse  distended  with  gas  to  audi  an 
extent  that  he  tapped  the  abdominal  waU  to  let  off  the  gas,  "and  tlie 
swelling  went  down;"  he  "injected  considerably  less  than  a  pint  of 
embalming  fluid."  On  being  asked  whether  this  embalming  fluid 
contained  any  arsenic,  he  replied,  "I  don't  know.  I  don't  make,  but 
buy." 

The  chemical  expert,  Prof.  William  B.  Hills,  an  instmctor  in  the 
Harvard  Medical  School,  testified  that  he  received  the  organs  in  £wt 
jars.  One  contained  the  brain;  the  second  contained  Uie  heart  and 
lungs  and  liver;  the  third,  the  stomach,  kidneys,  and  spleen;  the 
fourth,  the  intestines  and  contents.  He  said  he  found  large  quantities 
of  arsenic  and  also  mercury.  He  answered  the  following  hypotheticil 
question :  "Assuming  Mrs.  Freeman  had  pneumonis ;  the  symptonu 
had  disappeared,  were  under  control,  and  then  new  symptoms  set  in; 
that  she  had  diarrhea  and  headache,  burning  sensation  in  the  throat 
and  stomach,  with  pain  in  her  stomach,  with  vomit,  and  she  had  died 
afterwards,  and  you  had  found  in  the  organs  the  amount  of  arsenic 
you  found  in  her  organs, — should  you  be  of  the  opinion  that  she  died 
from  arsenical  poison  i  A.l  should,  in  the  case  as  you  have  stated  it" 

Cross-examination:  Q.  You  assume,  I  suppose,  that  the  arsenic 
found  in  the  system  in  that  case  would  have  been  received  into  tlie 
system  during  life!  A.  Tes,  sir.  Q.  Assuming  that  it  appeared 
that,  upon  the  death  of  Mrs.  Freeman,  a  quantity,  say  a  pint,  of  aonte 
preservative  or  embalming  fluid  had  been  injected  into  the  body,  and 
that  it  was  not  known  whether  the  fluid  contained  arsenic  or  not, 
would  that  qualify  your  opinion?  A.  Yes,  sir,  it  would;  because  I 
should  not  be  able  to  say  that  such  person  positively  died  from  arsenic. 
All  that  I  could  say  under  those  circumstances  would  be  this:  The 
symptoms  would  be  consistent  with  death  by  arsenic.  But  I  ahoold 
not  draw  any  conclusion  under  those  circumstances  from  the  chemical 
analysis.     Q.  Would  it  be  safe  to  draw  any  conclusion  whatever  from 

'The   ofncini    report   of   the   tridl    of  liBhed   by   the   attorney   general.   OBd»r 

Sarah  Jane  Robinaon  for  tti«  murder  <rf  chap.    2U    of    Acta    of    1886;    Boston: 

Prince  Arthur  Freeman,  in  the  supreme  Wright    &    Potter    Printing    Co.   Stite 

judicial    court    of    Massachusetts,    pub-  Priotera,  1888,  pp.  112-115. 
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chemical  analysis,  or  from  the  presence  of  arsenic  in  the  body,  if  it 

kppeared  that  the  body  bad  been  treated  with  an  embalming  or  pre- 

9rvative  fluid  which  might  have  contained  arsenic?     A.  I  think  not. 

It  should  be  noted,  ia  commenting  upon  this  line  of  evidence,  that 

be  government  was  dealing  with  a  case  of  supposed  poisoning  by 

lie,  of  a  person  whose  body  had  been  buried  for  nearly  two  years ; 

J,  that  this  body  had  been  embalmed  before  its  burial  and  that  it 

not  in  this  case  necessary  to  prove  the  death  by  poison,  because 

tiere  was  another  case  in  which  the  suspected  murderess  had  adminia- 

Bred  the  same  poison,  arsenic,  to  another  individual,  the  proof  of 

vbich  was  much  more  easily  made.  Had  Mrs.  Freeman's  death  been 

be  only  auspicious  case,  it  would  have  been  extremely  difficult  upon 

tie  evidence  presented  to  have  convicted  her. 

Arsenical  poiso7iing  complicated  with  an  altack  of  pneumonia. — 

[ere,  again,  we  meet  with  a  difficulty  in  forming  an  opinion,  from  the 

that  suspected  poisoning  by  arsenic  may  be  overshadowed  by 

iptoms  of  a  disease,  which  deceived  the  medical  attendant  to  such 

extent  that  he  certified  that  the  cause  of  death  was  from  a  natural 

ease,  pneumonia,  notwithstanding  the  fact  that,  upon  the  evidence 

ibmitted  at  the  trial,  he  was  obliged  to  admit  that  he  had  been  mia- 

an,  and  that,  in  his  opinion,  she  had  probably  been  the  victim  of 

oisoning  by  arsenic. 

Preservalion  of  the  vomitus  on  clothing  and  bedclothes. — We  have 
irticularly  mentioned  that  it  is  of  great  importance  (see  ante,  §  10) 
preserve  all  articles  upon  which  any  vomitus  or  other  organic  mat- 
may  be  deposited,  and  which  may  contain  particles  of  poisoDOue 
ibetance,  and  which  are  to  be  submitted  to  the  chemical  e.tpert.  In 
iiis  ease,  as  appeared  later  during  the  trial,  a  great  opportunity  was 
st;  some  of  the  witnesses  in  this  case  testified  that  the  victim  vom- 
on  to  her  clothing,  and  on  the  bedclothes,  and  also  on  the  carpet 
lone  of  these  articles  were  preserved,  probably  because  the  medical 
Ittendant  bad  no  suspicion  of  an  attempt  to  poison  his  patienL  In 
lis  connection,  it  would  be  well  if  all  medical  men  who  are  called  to 
,  sudden  case  where  the  symptoms  are  so  striking,  as  in  this  which  we 
renewing,  would  bear  in  miud  that,  possibly,  they  may  be  dealing 
ilh  a  suspicious  case  of  poisoning,  and,  therefore,  they  should  ob- 
"aerve  certain  precautions  which  later  on  may  be  very  important;  tlie 
suspicion  can  do  no  harm  to  their  patient  The  writers  have  noticed 
that  in  many  of  the  recorded  cases  which  they  have  read  this  omission 
is  more  common  than  in  their  opinion  was  justifiable  under  the  cir- 
cumstances. 

Ctmld  the  arsenic  which  u-as  alleged  to  have  cavsed  the  death  of  Ihi 
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victim  have  been  derived  from  some  aecidetUdl  sottree. — ^It  is  interest 
iog  to  note  in  this  connection  that  Prof.  Hills  could  not  be  made  b 
say  in  his  testimony  that  in  an  embalmed  body  the  presence  of  araedc 
when  found,  was  indicative  of  having  been  administered  befon 
death ;  while,  per  contra.  Prof.  Wood  testified  that  its  presence  niuiei 
these  conditions  might  be  inferred :  on  account  of  its  unequal  diatri- 
bution  throughout  the  various  tissues  of  the  body,  that  the  preaenoeaf 
arsenic  recovered  from  an  embalmed  body  was  injected  post-morteni; 
and  that,  if  the  amount  of  arsenic  found  in  the  body  was  onifonnlj 
distributed  throughout  its  organs,  the  inference  might  be  drawn  tint 
the  poison  was  received  and  absorbed  before  death ;  in  other  wonii, 
the  effect  of  embalming  would  he  distributed  by  a  slow  and  unequl 
diffusion  after  death  when  injected  into  a  dead  body,  while,  if  sdnuD- 
istered  during  life,  it  would  pass  into  the  tissues  of  the  o^;ana  bjAc 
living  processes  of  absorption. 

Prof.  Hills  gave  his  opinion  that,  iroai  recent  observations,  bodia 
lying  in  arsenical  soil  do  not  imbibe  arsenic  in  their  dead  tissnea. 

The  defense  attempted  to  show  that  the  contention  of  the  gonn- 
ment,  that  one  of  the  cases  adduced  to  prove  the  motive  of  the  teoaaA 
as  a  deliberate  action  to  poison  her  victim,  was  ill  founded,  era  if 
arsenic  had  been  fcnnd  to  have  been  administered  before  death;  be 
cause  it  might  have  been  received  and  absorbed  by  the  individnil 
from  the  vapor  of  arsenic  in  iron  works  where  the  man  was  employed, 
or  from  the  vapor  emanating  from  wall  papers  ooiitaining  aiaenif 
either  as  a  dye  or  a  mordant  As  for  the  former  being  the  origin  of  ^k 
source  of  the  poison,  it  was  shown  by  the  chemical  expert  that  then 
was  not  enough  arsenic  used  in  the  processes  of  the  iron  works  to  k 
count  for  the  fatal  dose ;  as  for  the  wall  paper  furnishing  the  arseniq 
Prof.  "Wood  stated  in  his  cross-examination  that  he  had  known  of  tm 
cases  of  poisoning  from  arsenical  wall  paper  to  which  actual  poisoning 
might  reasonably  be  attributed ;  these  two  cases  had  been  under  tb* 
peculiar  conditions  that  there  was  a  large  amount  of  arsenic  present, 
a  great  many  grains  to  each  square  yard  of  the  paper,  and  tha^  in  the 
apartments  on  which  this  wall  paper  was  attached,  the  air  was  confined 
and  moist  for  a  long  period  of  time ;  this  would  predispose  to  the  evo- 
lution of  sulphydrate  of  arsenic.  This  is  a  form  of  arsenical  vipor 
to  which  accidental  arsenic  poisoning  is  attributed.  He  knew  of  » 
other  cases  of  accidental  arsenical  poisoning,  except  when  the  trBSue 
is  heated. 

The  following  important  point  was  developed  in  the  trial  of  tiiiB 
case :  It  was  shown  in  the  evidence  that  during  the  illness  of  raw  of 
the  victima  ttiexe  ^exft  ijerioda  of  exacerbation  of  the  symptoms  of 
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oning;  and  during  certain  intervals  prominent  symptoms  of  ar- 

enical  poisoning  were  absent.     Prof.  Wood  stated  in  his  crosa-exani- 

ition  that  there  have  been  instances  of  arsenic  poisoning  in  which 

symptoms  were  intcnnittent,  and  that  these  were  not  uncommon, 

phen  the  patient  would  be  apparently  free  from  these  symptoms  for 

|i(B  an  interval ;  and  that  afterwards  there  would  be  a  recurrence  of 

Bnic&l  symptoms  without  aj^y  fresh  arsenic  being  taken.     In  an- 

rer  to  the  question  by  the  counsel,  "Owing  to  the  effect  of  the  poi- 

i?"  he  replied,  "Probably  due  to  the  fact  that  the  inflammatory 

iptomij  begin  to  subside,  and  then  the  secondary  e^'mptoms  come  on 

few  hours  later," 

887. — Case  IX.     Poisonino  by  Sulphate  op  Coppee. 

(Compiled    bj    Aimiatant    Professor    Chnrles    Harrington,    M.    D.,    of    HarrKrd 

Medical  School.) 

(Huehlu'B  Handbncb  dei  gericUtl.  Med.  Vol.  II.  p.  201.) 

"Franz  H.,  sixteen  years  of  age,  took,  on  October  11,  1870,  an  un- 
lOwn  amount  of  powdered  sulphate  of  copper  mixed  to  a  paste  with 
rater.  Half  an  hour  afterwards  he  was  carried  to  the  hospital,  with 
evere  vomiting  and  great  weakness,  thirst,  contraction  in  the  throat, 
Poking,  and  pain  in  the  epigastrium.  The  latter  was  sensitive  on 
pressure.  The  face  was  pnle,  tlie  lips  blue  at  the  angles  of  the  mouth, 
[le  tongue  coated  and  bluish.  The  temperature  of  the  skin  was  di- 
'minished,  the  extremities  cold,  nails  cyanotic,  pulse  small  and  in- 
creased in  frequency.  The  vomitus  was  blue,  and  contained  par- 
ticles of  the  poison.  He  had  several  loose,  greenish-yellow  stools 
containing  no  blood.  Urine  scanty;  blood  and  albumin  absent 
During  the  night  he  was  very  restless ;  on  the  next  day  complained 
of  very  severe  headache,  pain  in  the  epigastrium,  and  burning  in 
the  mouth  and  oesophagus.  There  was  no  more  vomiting.  Urine 
waa  scanty,  and  contained  albumin,  blood,  and  bile  pigment.  The 
patient  went  home,  but  was  again  brought  to  the  hospital  on  Octo- 
ber l.'Jth.  He  had  marked  icterus,  pallor  of  tlie  mucous  membranes, 
diminished  temperature,  frequent  pulse,  great  weakness,  cardiac  op- 
pression, restlessness;  the  stools  were  pappy,  brownish-red,  and 
streaked  with  blood;  tenesmua,  very  bloody  urine.  The  region  of 
the  stomach  and  liver  sensitive;  liver  enlarged;  abdomen  retracted. 
The  jaundice  decreased  somewhat  up  to  the  18th.  There  waa  then 
apatliy,  cold  sweat,  collapse,  and  death. 

The  autopsy  was  performed  two  days  after.     The  skin  was  pale 
with  a  tinge  of  yellow.     Rigor    mortis    in    the    lower    extremities. 
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There  was  not  much  blood  in  the  sinoBes,  or  in  tlie  Iffsin  utd  ib 
membranes.  The  veins  of  the  neck  contained  but  a  few  drops  of 
fluid  blood.  The  mucous  membrane  of  the  trachea  and  of  the  (esoph- 
agus was  pale.  The  left  lung  was  pale;  edematous  in  the  upper 
lobe  J  the  lower  lobe  was  swollen,  hard,  and  friable,  and  contained  i 
quantity  of  foamy  fluid.  The  right  lung  contained  the  aame  kind 
of  fluid.  The  heart  and  great  Tessels  contained  almost  no  blood.  The 
heart  substance  was  pale,  soft,  and  easily  torn.  Stomach  and  intw- 
tines  distended ;  the  serous  coat  of  the  same,  slate^ay  in  color.  Tie 
spleen  was  normaL  The  liver  was  of  normal  size ;  its  substance  jel- 
lowish-browQ  in  color,  soft,  easily  torn,  fatty,  and  moderately  fuO 
of  blood.  The  gall  bladder  contained  a  few  drops  of  dark,  tenaciom 
bile.  Kidneys  swollen,  the  cortex  yellowish,  tbe  pyramids  pile 
brown.  The  bladder  contained  some  urine ;  mucous  membrftoe  mt- 
mal.  The  coats  of  the  stomach  were  firm,  the  coronaiy  vessels  onlj 
moderately  injected.  The  stomach  contained  a  kilogram  of  brown, 
feebly  acid  liquid.  The  mucous  membrane  was  swollen,  thicbne^ 
and  covered  with  tenacious  mucus ;  along  the  greater  cnrvatuie  it 
was  greenish  in  color.  In  the  fimdus  was  an  eschar  as  lai^  u  i 
cent  piece,  where  the  mucous  membrane  was  dirty  brown,  villooi, 
and  easily  detached.  On  detaching  it,  the  muscular  coat  was  ei- 
posed.  Otherwise  there  was  nothing  abnormal  about  the  mneou* 
membrane.  The  mucous  membrane  of  the  small  intestine  was  pile, 
and  not  abnormal;  that  of  the  large  was  swollen  and  pale  grsy. 
The  large  intestine  contained  some  thin,  slimy  fecea. 

8S8. — Case  X.     Poisoning  by  Sulphate  of  Ooppkb — Hxmoolobi- 
NUBIA — Death — Autopsy. 

(Compiled    by    AsBtstant    Professor    Chnrles    Hanington,    U.    D.,    of   Haiftri 

Medical  School.) 

(New  York  Medical  Record,  liaj  27,  1882.) 

A  well-nourished  woman,  aged  forty-six,  took  about  one  ounce  of 
sulphate  of  copper  dissolved  in  tea,  at  9  p.  u.,  December  13th,  witli 
suicidal  intent  As  soon  as  she  had  swallowed  it,  she  felt  a  burning 
sensation  in  her  stomach  and  all  over  her  body,  and,  becoming 
alarmed,  she  told  a  neighbor,  who  summoned  a  policeman.  Be  bxA 
her  at  once  to  a  station  house.  On  the  way  she  vomited  three  or  four 
times,  and,  before  reaching  it,  began  to  feel  very  weak  and  to  suffer 
from  severe  pain  and  cramps  in  her  stomach.  At  the  station  house 
she  was  given  stimulants,  and,  on  the  arrival  of  the  ambulance  Ba^ 
geon,  large  draw^Kta  of  warm  water  and  flour.     This  prodnced  fiw 
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emesis.  At  11  p.  m,,  two  bours  after  taking  the  poison,  she  was  takeu 
to  Bellevue  Hospital 

On  admission  she  was  very  weak  and  unable  to  stand  or  to  walk. 
iler  surface  waa  cool  and  dry;  pulse  full,  atrong,  112  per  niiuule  ; 
respiration  natural,  24  per  minute.  She  complained  of  faintness, 
of  cramps  in  her  stomach  and  legs.     She  was  put  to  bed  at  once; 

id  the  tube  of  the  stomach  pump  having  been  introduced,  the  atom- 
was  washed  out  with  warm  water.  It  was  noticed  that  the  mate- 
rial first  obtained  from  the  stomach  was  grayish-green  in  color.  This 
■was  afterwards  found  to  contain  copper.  After  a  few  minutes,  yel- 
low ferrocyanid  of  potassium  was  obtained,  and  20  grains  were 
added  to  1  pint  of  warm  water.  This  was  thrown  into  the  stomach, 
and,  on  being  drawn  out,  the  water  was  seen  to  have  assumed  a  brown 
«olor  indicating  that  tbe  chemical  change  to  ferrocyanid  of  copper 
had  taken  place.  This  injection  waa  therefore  continued,  the  amount 
of  the  potash  salt  being  decreased  as  the  brown  color  became  lesa 
marked.  When  the  water  returned  perfectly  clear  and  colorless,  the 
process  was  stopped.  During  this  time  (about  forty  minutes)  the 
patient  had  complained  constantly  of  pain  in  her  stomach  and  of 
cramps  in  her  legs,  and  bad  had  several  fluid  evacuations.  Before 
the  tube  was  withdrawn  3  ounces  of  a  mixture  of  castor  oil  and  olive 
oil  were  thrown  Into  the  stomach,  A  portion  of  this  was  rejected. 
Patient  was  then  given  !/«  ounce  of  whisky,  hypodermically,  as  the 
pulse  had  become  more  weak,  small,  and  rapid — ^128  per  minute. 
She  was  ordered  20  grains  bismuth  in  milk,  4  ounces  every  two 
hours. 

December  14th. — Patient  vomited  several  times  during  the  night, 
and  had  three  loose,  brown  movements  not  containing  blood.  She 
complained  much  of  abdominal  pain  and  of  cramps  in  her  Ipgs. 
This  morning  she  had  less  pain,  but  ia  very  tender  over  the  epigas- 
trium. The  cramps  occur  at  longer  intervals.  She  complains  of 
frontal  headache  and  feels  very  weak.  There  Is  no  febrile  move- 
ment, and  her  pulse  is  regular,  strong,  100  per  minute ;  reapirntion 
normal;  akin  cool  and  dry.  Her  mental  condition  is  good;  no  affec- 
tion of  the  senses;  the  pupils  are  normal  and  react  to  light.  Or- 
dered poultices  to  abdomen ;  a  mixture  of  bismuth  in  mncilage ;  and 
small  amounts  of  milk  frequently  repented.  During  the  day  the  pa- 
tient waa  quite  comfortable,  did  not  vomit,  had  less  pain,  but  luid 
fleveral  diarrheal  movements  attended  with  tenesmus.  Hei  urine 
was  diminished  in  quantity,  but,  as  it  waa  passed  with  the  move- 
meuta,  coold  not  be  measured.     Its  color  was  normal. 
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December  15tb. — ^Patient  had  a  quiet  night  and  slepl  This 
morning  she  had  some  pain  and  tenderness  in  the  epigastrium,  but 
has  not  suffered  from  cramps  since  yesterday  afternoon.  She  hia 
not  vomited,  and  to-day  takes  her  milk  readily.  She  had,  dnring  ihs 
night,  and  continues  to  have  to-day,  occasional  painful  flnid  move- 
ments, small  in  amount,  brown  in  color,  containing  gray  masses  of 
feces,  but  no  blood.  Her  headache  continues.  At  noon,  tcnlay,  she 
complained  of  pain  in  the  hypogastrinm,  and  began  to  pass  anuU 
amounta  of  urine  frequently.  Micturition  was  attended  vith  bsn- 
ing  pains  in  the  urethra.  The  urine  was  found  to  be  very  dufc, 
reddish-black  in  color,  almost  like  ink.  It  is  turbid,  does  not  tnu- 
mit  light,  has  a  specific  gravity  1.014,  is  acid,  and  oontaina  a  litgc 
amount  of  albumin.  On  boiling,  the  ooagulum  was  lighter  than  ot- 
dinary  albumin,  and  floated  to  the  top  of  the  specimen.  The  Bob- 
stratum  of  urine  was  changed  to  a  lighter  color.  On  the  addition  of 
acetic  acid,  the  albumin  was  partly  dissolved,  and  the  substratani 
of  liquid  regained  its  original  color.  Heller's  test  also  demonstnted 
the  presence  of  albumin.  Microscopic  examination  of  the  thick 
sediment,  which  collected  on  standing,  showed  the  presence  of  i 
large  amount  of  fine,  granular  matter  stained  brown.  This  was  in 
irr^;ular  masses,  and  also  in  the  shape  of  casts.  There  were  a  few 
epithelial  casts,  and  some  epithelial  cells  from  the  kidney.  Care- 
ful examination  failed  to  detect  the  presence  of  any  blood  corpusclo. 
A  portion  of  the  granular  matter  was  dried  upon  an  object  gUss, 
common  salt  was  rubbed  into  it,  a  hair  laid  across,  a  cover  glsa 
applied,  and  a  drop  of  glacial  acetic  acid  allowed  to  enter  beneatb  the 
cover.  The  slide  was  then  warmed,  and  subjected  to  examinatioD 
under  the  microscope  with  power  of  600  diameters.  Crystals  of 
hematin  were  to  be  seen,  though  not  in  great  numbers.  A  specimen 
was  then  examined  with  the  spectroscope,  when  the  two  absorption 
bands  between  D  and  E,  characteristic  of  oxyhemoglobio,  were  dis- 
tinctly brought  out  These  tests  were  sufficient  to  establish  the  fart 
that  the  patient  had  developed  hemoglobinuria.  Microscopic  e.tain- 
ination  of  the  blood  showed  a  alight  relative  increase  of  white  cop 
puscles.  The  red  corpuscles  were  not  decolorized,  and  no  microcytea 
were  visible.  The  same  treatment  was  continued,  with  the  additjon 
of  small  doses  of  opium  to  allay  the  abdominal  pain  and  control  the 
action  of  the  bowels. 

December  16th. — This  morning  the  patient  is  found  to  be  mode^ 
ately  jaundiced.  She  passed  a  quiet  night;  had  no  movements,  and 
did  not  vomit     She  made  about  45  ounces  of  urine  during  the  past 


[f  86S 

(twenty-four  hours;   appearance   and   coiiteiit3  the   same   as  jester- 
I'day.     To-day  the  abdominal  tenderness  continues,  but  is  less  marked 
over  the  hepatic  region  than  elsewhere.     There  is  no  fever;  but  tlie 
pulse  is  more  rapid,  120  per  minute,  and  is  now  quite  small,     Res- 
■piratioQ  is  also  increased  to  30  per  minute.     Her  general  condition  ia 
lietter  than  yesterday,  on  account  of  the  cessation  of  all  ga^itric  symp- 
tOTDs  and  of  the  diarrhea.     She  takes    her  milk  with  relish.     She  is 
perfectly  conscious  and  rational,  but  ia  more  quiet,  and  seems  in- 
clined to  sleep.     The  only  complaint  is  that  of  painful  micturition. 
^^When  questioned,  she  says  that  she  has  slight  headache.     Opium 
Hatopped. 

^m      December  17th. — Patient  had  a  restless  night,  and  refused  nour- 
^ftishment.     This  morning  she  seems  to  be  weaker,  and  is  rather  som- 
^niolent.     She  complains  of  frontal   headache,  and  of  pain   in  the 
lumbar  regions,  but  says  that  the  abdominal  pain  has  ceased.     The 
abdomen  is  relaxed,  not  tympanitic,  but  pressure  develops  tenderness 
[■U  over  it.     She  has  not  vomited,  and  has  had  no  movement  during 
the  past  twenty-four  hours.     She  retains  her  milk,  but  has  no  desire 
Jfor  food,  her  tongue  being  still  thickly  coated  and  gray.     Her  throat 
Ha  not  sore.     Eyesight  and  hearing  are  perfect,  and  sensation  good. 
[Her  pulse  is  feeble,  small  and  rapid,  120  per  minute,  respiration 
[80,  and,  for  the  first  time  since  admission,  there  is  some  fever,  tem- 
[perature  being  100.5  °.     There  is  a  slight  increase  in  tlie  jaundice, 
tie  color  of  the  skin  being  a  peculiar  grayish-yellow.     She  passed 
|60  ounces  of  urine  during  the  past  tiventy-four  hours.     It  presonta 
le  same  chemical  characteristics,  and  is  almost  like  black  ink  in 
alor.     Her  motions  indicate  weakness,  but  there  is  no  paralysis. 
Toward  evening  it  was  evident  that  the  patient  was  failing  rap- 
idly.    Her  mental  condition  was  stupid,  so  that  she  could  not  be 
Kinducod  to  make  various  motions  that  were  desired  to  teat  co-ordina- 
^tion.     There  was  evidently  general  paresis,  as  she  could  no  longer 
turn  herself  in  bed  or  hold  a  cup.     Sensation  was  not  impaired.     At 

14  p.  M.,  temperature  101,25'*;  pulse  very  small,  but  regular,  128; 
respiration,  34,  Stimulation  wna  given  by  the  rectum,  but  was  re- 
jected, and  the  discharge  was  followed  by  a  movement  containing 
semisolid  black  feces.  She  is  now  unable  to  swallow.  At  9  p.  m.  the 
patient  had  sunk  into  a  semicomatose  condition,  and,  when  aroused, 
seemed  unable  to  make  any  voluntary  motions.  Sensation  was  decid- 
edly impaired,  or  else  she  was  too  stupid  to  notice  irritation.  Pupils 
were  contracted,  and  no  longer  reacted  to  light.  Nutritive  cnc-mnta 
were  not  retained,  and  the  urine  was  passed  unconsciously.     Temper- 
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ature  98.75°,  pulse  140,  respiration  40.     From  tliis  tune  abe  I17 
in  a  state  of  coma,  and  at  2  a.  u.,  December  ISth,  died. 

Autopaj  twelve  hours  after  death. — Body, — Rigor  mortia  extraoe; 
Whole  surface  nniformly  jaundiced.     No  ecchymoaes. 

Brain. — The  membranes  wer«  tinted  a  grayiah-yellow  color.  A 
considerable  amoimt  of  clear  aemm  was  present  beneath  the  pia  mi- 
ter. No  meningitis.  No  marked  congestion.  Surface  of  the  bnin 
was  a  pale  gray  color,  evidently  tinted  like  ihe  membranes.  Bnin 
was  wet,  but  there  was  no  excess  of  fluid  in  the  ventrides.  Snb- 
stance  normal.     Cord  not  examined. 

Thorax. — On  opening  the  body  it  was  noticed  that  the  muscles,  «»■ 
nective  tissue,  fat,  and  all  the  organs  presented  a  grayish-yellov  ip- 
pearanca  All  the  blood  in  the  body  was  firmly  clotted  in  Uie  veini. 
The  clots  were  of  a  light  brownish-red  color,  resembling  cbocobte, 
and  very  consistent,  so  that  they  retained  their  form  on  being  taka 
out  of  the  veins.    There  was  no  fluid  blood  in  the  body. 

Pericardium. — No  adhesions,  no  exoess  of  fluid.  Heart,  nonnil 
size.  Both  ventricles  were  filled  with  dark  dots.  Heart  moacie 
flabby,  and,  on  section,  fatty.  A  mottling  was  noticed  beneath  ^ 
endocardium,  most  marked  on  the  papillary  muscles.  Microsoopie 
examination  showed  well-marked  fatty  degeneration  of  the  mxueoUr 
tissue.     Aorta  atheromatous. 

Pleune, — Old  adhesions  on  both  sides.     No  fluid  in  the  eavitie!. 

Lungs.— Slight  yellowish-brown  coloration  of  the  surface  of  the 
lungs.  No  subserous  ecchymoses.  Both  lungs  extremely  edemstoiu. 
The  fluid  squeezed  from  them  was  yellow  in  color,  substance  of  lungs 
normal. 

Abdomen  contained  no  fluid.  Spleen  normal  in  size  and  consist- 
ence. Stomach  contained  a  large  quantity  of  semisolid  material, 
greenish-white  in  color,  apparently  half-digested  milk.  This  wts 
tested,  and  contained  no  copper.  There  was  but  slight  evidence  of 
gastritis,  consisting  only  in  mild  congestion.  No  ecchymoses  and  no 
ulceration, 

CEsophagus. — Pseudo-membranous  patches  of  gray  color,  and  ul- 
cerations near  the  stomach. 

Intestines. — Duodenum  empty.  It  was  deeply  stained  with  bile. 
The  ductus  communis  cboledochus  was  pervious.  Jejunum  in  its 
upper  three  quarters  was  free  from  inflammation.  It  contained  green 
semisolid  masses.  Deum  contained  thick,  hard  masses,  green  in 
color.     These  masses  did  not  give  any  reaction  on  the  addition  of 
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la  ammonia.     For  16  inches  along  the  lower  part  of  the  ileum 
are  waa  extensive  ulceration,  with  the  formation  of  sloughs,  and 
of  substance  on  the  mucous  coat.     The  ulceration  was  unevenly 
istributed    through   the    ileum,  and    not  (MuBned   to  the  region   of 
'eyer's  patches.     It  extended  upward  into  the  jejunum,  but  waa  leas 
rked  than  below.     The  large  intestine  contained  large  masses  of 
dark-green    feces,  which   distended    it  greatly.     When    these 
washed  out,  numerous  losses  of  substance  were  seen  on  the  aur- 
Tace  of  the  mucous  membrane.     There  were  no  distinct  ulcers. 

Liver. — Uniform,  brownish-yellow  color,  soft  in  consistence,  nor- 
lal  size,  somewhat  fatty.  Microscopic  examination  showed  exton- 
ive  fatty  degeneration  of  the  hepatic  cells.  The  fat  exisled  in  large 
Ijlobuie^,  and  not  in  small  molecules.  Gall  bladder  was  moderately 
listended  with  very  thick,  black  bile;  this  bile  was  found  to  contain 
opper.  The  bladder  contained  a  small  gall  stone:  gall  duct  and  bile 
Suets  not  obstructed.  Pancreas  normal.  Kidneys  slightly  en- 
trged ;  capsule  adherent ;  surface  mottled  with  very  dark  browniah- 
ed  and  gray  colors,  gi^nng  a  marbled  appearance;  substance  soft. 
it  surface  nearly  uniform,  dark  brownish-red,  and  little  distinction 
be  noticed  betft-een  the  cortex  and  meduUa,  Cortex  waa  swollen, 
id  striated  flp[)earanee  not  present.  The  mucous  membrane  of  the 
alvis  was  gray  in  color,  was  coated  with  a  thin  layer  of  mucus,  and 
tudded  with  minute  ulcers,  round  in  shape.  Microscopic  exauiiiia- 
lion  showed  the  tubules  of  the  kidneys  to  be  filled  with  granular  mat- 
er stained  red,  and  similar  to  that  found  in  the  nnne.  The  cells 
lining  the  tubules  were  swollen;  the  Molpighian  tufts  were  com- 
pressed, and  a  free  space  existed  U'tween  the  tuft  and  iLn  cupsuli-. 
K'h  as  is  said  to  appear  when  a  large  amount  of  albumin  baa  htcn 
Kcreted.  The  capsule  of  the  tuft  was  moderately  thickened ;  the 
ipillary  walls  were  thickened ;  no  granular  matter  in  the  vcsscla. 
freters  normal.  Bladder  coutnined  siime  dark  red  urine.  The 
mucous  membrane  was  uniformly  stained  a  pink  color;  no  cystitia. 
I  Uterus. — At  each  comu,  small  intramural  fibromata.  The  Fallo- 
pian tube  on  the  right  side  was  distended  with  dark  red  fluid  ;  its  fim- 
briated extremity  obliterated;  on  the  left  side  there  was  a  small  cyst 
iu  the  broad  ligament 

The  medico-legal  importance  of  the  case  warrants  it*  publication. 
The  number  of  cases  of  sulphate  of  copper  poisoning  reported  ia 
Bmall,  and  in  but  a  few  ia  there  a  record  of  an  autopsy.  In  no  re- 
ported case  is  there  any  mention  of  the  occurrence  of  hemoglobinuria. 
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869. — Case  XI.     Fatal  Poisokino  by  Chbouatb  of  Luo. 

(Compiled    by    ABsistant    ProfGMor    Charles    Harrington,    H.    D.,    at   Huw 

Medical  School.) 

(VierteljalirsBchnft  fUr  gericht  Med.  and  ftffentl.  SanlUtawesen,  Bd.  XXL  p.M 

On  March  14,  187-,  between  9  and  11  o'clock  in  the  forenoon,  tw 
young  boys,  aged  respectively  one  and  three  quarters  and  thiee  ind  i 
half  years,  ate  a  number  of  small  yellow  objects,  which  had  been  nsec 
for  decorating  a  cake  formed  like  a  bee  hive,  and  which  repreaentu 
the  bodies  of  bees.  In  the  afternoon,  between  2  and  3  o'clock,  boti 
were  seized  with  violent  vomiting  and  great  prostration.  The  rau 
itus  was  at  first  yellow  in  color ;  it  was  unfortunately  thrown  «wiy. 
The  vomiting  continued  until  11  o'clock,  but,  during  the  last  thm 
hours,  was  not  so  frequent  At  6,  in  the  evening,  when  the  pbyssu 
arrived,  the  two  were  in  bed,  and  presented  a  very  aick  appeuucB 
Their  faces  were  much  reddened;  they  complained  of  much  tbint 
and  were  very  restless.  There  was  neither  diarrhea  nor  pain,  l 
was  not  unreasonable  to  ascribe  these  symptoms  to  poisoning,  foe  tb 
children  had  had  nothing  but  bread  and  milk  for  breakfast,  and  mei 
Boup,  beef,  and  potatoes  for  dinner,  of  which  the  other  memben  o 
the  family  had  eaten  and  had  remained  welL  The  poison  was  atbU 
uted  to  the  above-mentioned  "bees,"  of  which  they  had  been  gire 
seven,  of  which  number  but  one  remained.  They  admitted  that  tlie 
had  eaten  the  other  six. 

Analysis  of  the  "bees"  conducted  by  an  apothecary  showed  them  t 
be  composed  of  gum  tragacanth  and  chromate  of  lead. 

The  treatment  consisted,  at  first,  of  the  administration  of  caldne 
magnesia  in  mixture.  On  the  following  day  (March  15th),  tb 
faces  of  both  were  red  and  hot;  they  were  listless,  and,  on  being  qoa 
tioned,  showed  signs  of  discomfort,  but  made  no  complaint  of  loa 
pain;  the  sensorium  was  apparently  affected.  Carl,  the  youngEi 
had  some  diarrhea,  and  towards  noon  convulsions,  during  which  tb 
face  was  livid.  The  convulsions  were  more  frequent  towards  even 
ing.  Ice  was  applied  to  the  region  of  the  stomach,  and  given  ii 
small  amounts  internally. 

On  the  ICth,  at  9  o'clock  in  the  morning,  the  younger  child  died 
The  elder  had  constant  redness  and  beat  in  the  face,  was  listleaa,  uk 
almost  stupefied.  The  skin  of  the  breast  and  abdomen  was  markedly 
erythematous.  The  evening  temperature  in  the  axilla  was  39.5°  0, 
Ice  and  bicarbonate  of  sodium  solution  were  given  internally;  i<x 
poultice  applied  to  the  gastric  region. 

On  the  17th,  the  pulse  was  irregular  and  intermittent;  there  was 
Chejne-SUiVea  ■res^Ma.ti.Qn.     Evening  temperature  39.6"  G.     Treat" 
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at:     Ice  as  before,  and  subcutaneous  injection  of  quinin.     The 
er  vas  given  because,  in  spite  of  great  thirst,  deglutition  was  ex- 
emel;  difficult. 

On  the  ISth,  the  erythema  was  still  present;  bad  smell  from  the 
Dutb;  stupor;  difficult  deglutition.     ^Evening  temperature  39.2°  0. 
eatincnt  as  on  preceding  day. 

On  the  19th,  collapse;  very  foul  odor  from  the  mouth;  deglutition 

nost  impossible;  sensorium  much  affected.     Death  occurred  at  11 

Wock  in  the  forenoon,  five  days  after  ingesting  the  poison.     Autop- 

were  performed  in  both  cases.     Amoug  the  post-mortem  appear- 

ices  observed  on  examination  of  the  body  of  the  younger  child  tbir- 

^-nine  hours  after  death,  the  following  may  be  noticed : 

The  blood  vessels  on  the  surface  of  the  brain  were  strongly  in- 

cted;  the  longitudinal  sinus  empty;  blood  veasels  of  the  base  of 

He  skull  overfilled.     On  section  of  the  brain  tissue,  single  bloody 

aints  were  seen, 

The  lungs  were  congested ;  on  the  surface  were  some  small  points 
emphysema.  The  heart  contained  much  blood,  fluid  and  coagu- 
tted.  The  intestinal  canal  was  pale,  and  only  occasionally  marked 
single  injected  blood  vessels.  The  liver  was  bright  colored,  with 
Date  and  irregular  spots  exteriorly  and  interiorly;  on  microscopic 
amination,  a  marked  fat  formation  was  seen, — especially  at  the 
^'bove-mentioned  spots  (fatty  degeneration).  The  stomach  contained 
small  amount  of  yellowish-green  fluid.  Its  inner  surface  showed 
Klvet-like  opaque  swelling  of  the  mucoua  membrane,  especially 
larked  on  the  cardiac  half.  The  mucous  membrane  was  marked 
iiroughout  with  red  points,  which,  in  some  places,  were  grouped;  in 
3e  vicinity  of  the  cardiac  orifice  it  was  pale  yellow,  and  the  color 
auld  not  be  wiped  off.  The  duodenal  mucous  membrane  was  pale 
id  in  folds;  occasional  bloody  points  were  seen.  The  spleen  was 
and  of  normal  color.  The  kidneys  were  normal.  The  muoous 
embrane  of  the  bladder  was  pale ;  the  bladder  was  empty. 
The  autopsy  of  the  second  child  was  performed  twenty-seven  houra 
fter  death.  The  skin  of  the  face  was  yellowish  in  color.  The 
Uood  vessels  of  the  surface  of  the  brain  were  very  full;  the  longi- 
"tiidinal  sinus  contained  but  little  blood;  the  blood  vessels  of  the  base 
of  the  skull  were  fulL  The  brain  substance  contained  much  blood. 
The  dura  mater  was  very  adherent 

The  lungs  were  pale  red ;  blood  vessels  of  the  heart  very  full. 
^_The  cesophagus  was  much  injected  and  brownish-red;  tU  mu«iUB 
^Knembrane  was  disintegrated  and  purulent  throughout,  the  destruc- 
^F         Vol.  II.  Med.  Jitb. — 18. 
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tion  being  most  marked  at  tlie  upper  end.  Tbe  mnconB  membrane 
of  the  larTXLx  and  upper  portion  of  the  trachea  was  pumlent  and  par 
tiall;  disintegrated ;  the  tissues  beueath  the  mucous  membrane  were 
deeply  reddened.  In  the  right  tonail,  which  oontained  much  blood, 
was  a  pus  cavity.  The  walls  of  the  stomach  were  somewhat  thid- 
ened ;  the  mucous  membrane  at  the  greater  curvature  waa  in  overly- 
ing folds  and  colored  dirty,  pale  red ;  at  the  pyloric  end  the  color  ma 
brownish-red  with  darker  spots.  The  mucous  membrane  was  loos- 
eued  and  easily  rubbed  off.  On  careful  examination  numeroos  small 
blood  points  could  be  seen  under  the  mucous  membrane ;  these  were 
grouped  at  various  points,  and  caused  the  redness.  The  mucous 
membrane  was  already  disintegrated  in  several  places. 

The  mucous  membrane  of  tiie  duodenum  was  ulcerated,  loose,  tad 
easily  rubbed  ofi.  At  the  upper  part  it  was  strongly  injected,  and 
at  one  place  there  was  a  perforation  as  large  as  a  lentil ;  at  serenl 
points  the  wall  was  almost  perforated. 

The  liver  was  fatty  degenerated.  The  spleen  was  11  centimeten 
long ;  the  exterior  and  the  cut  surface  were  light  brown ;  the  consist- 
ence was  soft  Both  kidneys  were  very  rich  in  blood,  and,  on  sec- 
tion, showed  small  pus  drops,  which  apparency  came  from  the 
calices.  The  bladder  was  very  full ;  its  mucous  membrane  stron^y 
injected. 

The  chemical  analysis  of  the  organs  gave  in  both  cases  perfwtly 
negative  results.  Analysis  of  the  bees  showed  them  to  consist  of 
0.270  gram  of  gum  tragacanth  and  0.0042  gram  of  chroraate  of  lead. 
As  has  been  said  before,  the  number  of  bees  ingested  was  probably 
six,  and,  allowing  to  each  an  equal  share  of  the  same,  the  amount  of 
the  poison  ingested  by  each  waa  0,0126  gram. 

860, — Oabe  XII.     Fatal  Poisonino  by  Ihhalation  of  Ddst  fbok 
Taen  Colored  by  Chromate  of  Lead. 

(Compiled    by    AsaistaJit    Professor    Charles    Harrington,    M.    D.,    <rf    HunrI 

Medical  School.) 

(Vi«rt«ljahrischnft      fUr     gericht.     Med.      und      SSentl.      SaniUUweern,     Bd. 

XVU.  p.  29.) 

A  few  days  before  January  1,  1876,  a  weaver,  B.  in  E,,  bought  a 
lot  of  yam  colored  by  chromate  of  lead  for  manufacturing  blankets. 
Some  of  the  yam  was  wound  on  bobbins  before  New  Tear ;  and,  on 
the  2d  day  of  January,  B,  and  his  journeyman  G.  began  to  work  with 
the  same  at  two  looms,  while  Frau  B.  and  the  bobbin  girl  L  contin- 
ued the  winding.  They  worked  from  between  7  and  8  o'clock  in  the 
morning  until  after  10  at  night.     During  the  work  the  yam  gave  off 


;55 


CASES  OF  POISONISU.     LEAD  UHKOfcUTE. 


It  HSO 


SO  much  duet  that,  according  to  B.'s  dcclaraliou,  their  faces  and  hair 
were  quite  yellow,  and  they  had  a  bitter  taste  in  the  mouth.  Their 
expectorations  were  colored  yellow.  Frau  B.  called  the  taste  ''aweetly 
bitter."  The  journeyman  became  sick  about  eight  days  after  bt-'giu- 
ning  Uie  work-  He  was  seized  with  headache,  ringing  in  the  ears, 
pains  in  the  chest  and  sljimach,  toss  of  appetite,  inclination  to  voiiiil, 
and  oontitipution.  He  was  ill  six  weeks,  when  he  was  obliged  to  give 
up  work  and  consult  a  physician.  Meanwhile,  Frau  B.  was  seized 
with  pains  in  the  chest  and  loss  of  appetite;  but  these  symptoms  dia- 
npjieared  after  continued  drinking  of  warm  milk. 

In  the  third  week  after  be^nniug  work,  B.  was  taken  with  pains 
in  the  spine,  nausea,  proneiiess  tu  vomit,  weakness  and  loss  of  sleep. 
£iglit  or  ten  days  afterwards,  he  was  obliged  to  cease  work  and  call 
in  a  physician,  on  account  of  severe  cramps  in  the  abdomen  and  con- 
atipalioD.     The  bobbin  girl,  also,  was  sick  with  diarrhea,  loss  of  ap- 

«tile,  and  pains  in  the  chest. 
The  symptoms  of  B.  and  of  his  journeyman  were  the  same ;  yellow 
cvated  tongue,  yellow  sputa,  complete  loss  of  apjwtite,  nausea,  occa- 
sional vomiting,  pain  in  the  abdomen,— especially  in  the  umbilical 
region, — general  weakness,  and  obstinate  constipation.  The  feces 
were  colored  yellow.  The  physician  gave  as  his  opinion  that  these 
symptoms  were  caused  by  inhalation  of  the  dust,  and  were  charae- 
teriatic  of  chronic  lead  poisoning.  A  weaver,  in  another  town,  who 
had  used  the  same  kind  of  yarn  at  the  same  time,  suffered  from  sim- 
ilar symptoms,  and  became  unlit  for  work.  The  above  cases  im- 
proved gradually,  and  the  patients  recovered;  but  B.'a  nine  weeks' 
old  boy  was  taken  aick  at  the  same  time,  and  died  in  consequence  of 
inhaling  and  swallowing  the  dtist  This  child  was,  at  the  beginning 
of  the  work,  about  fourteen  days  old.  On  noticing  the  dust  given 
off  from  the  yam,  tlie  parents  sought  to  protect  the  child  from  the 
same  by  covering  its  face  with  a  white  woolen  cloth,  which,  however, 
did  not  in  any  way  hinder  respiration.  This  cloth  and  the  child's  bed 
were  said  always  to  have  l(x*kcd  yellowish.  The  basket  in  which  the 
child  lay  stood  by  day  between  the  two  looms,  which  were  about  six 
yards  apart.  At  night  the  child  was  taken  up  stairs  into  its  mother's 
bed.  The  child  had  been  active  and  healthy  fram  birtJi,  and,  in  .spite 
of  the  fact  that  it  could  not  lie  suckled,  had  thriven  well  on  suitable 
food,  so  that  there  was  no  ground  for  ascribing  the  post-mortem  ap- 
pearances of  the  stomach  to  ill-nourishment,  etc.  About  seven  weeks 
from  the  commencement  of  the  spinning,  the  child  suddenly  became 
very  sick.  It  had,  at  first,  pallor  of  the  face,  and,  in  a  few  days,  ele- 
vated temperature  over  the  whole  body.     It  had  several  yellow  diar- 
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rbeic  discharges  daily  with  restleBBDefia  and  frequent  screaming,  iw 
ing  which  it  dug  its  bands  under  the  pillows.  With  these  screatning 
fita  appeared  reddening  of  the  breast  and  abdom^i.  At  first  it 
would  driak,  but  refused  food ;  later  on  it  drank  with  Bome  effort, 
and,  on  the  day  of  ite  death,  swallowed  with  difficnl^.  The  li)M 
were  dry,  respiration  quickened,  and  death  came  slowly.  Neither  do- 
mestic remedies  nor  medicine  were  given  the  child,  partiaUy  on  it- 
count  of  the  popular  belief  among  the  lai^  that  not  much  abonld  ba 
done  for  small  children,  but  more  particularly  becanae  the  paieati 
had  considered  the  child  to  be  perfectly  protected  by  the  cloth  fnm 
any  injurious  effects  of  the  dust  Death  occurred  on  Febmaty  24, 
after  from  six  to  eight  days  of  illness.  It  is  -remarkable  that  tba 
child,  during  six  weeks'  exposure  to  the  dust,  remained  well,  and  onlj 
six  or  eight  days  before  death  was  taken  suddenly  ill^  and  grew  warn 
just  when  no  work  was  going  on.  The  cloth  was  kept  over  the  child 
up  to  the  time  of  death,  and  it  is  probable  that  the  cloth  became  gnd- 
ually  impregnated  with  dust,  which,  on  sifting  through,  was  inhaled 
by  the  child  until  death.  A  proof  of  this  is  that,  on  chemical  ex- 
amination after  the  autopsy,  the  dust  was  found  in  the  hair  and  in 
the  jacket  of  the  child,  and,  moreover,  0.036  gram  of  chromate  oi 
lead  was  found  in  the  respiratory  tract  and  oBsophagns.  The  rubier 
nipple  which  the  child  had  used  was  found  free  from  chromate  of 
lead,  most  probably  because  the  dust  which  had  adhered  to  the  s&me 
was  sucked  off  and  swallowed.  The  yam,  on  analysis,  yielded  11.S3 
per  cent  of  chromate  of  lead. 

Among  the  post-mortem  appearances  the  following  may  be  noticed: 
The  hands  were  clenched  convulsively.  The  omentum  was  finely  in- 
jected ;  between  the  fundus  of  the  stomach  and  the  spleen  was  about 
half  a  eoffeespoonful  of  chyme;  in  the  fundus  a  hole  about  the  size  of 
a  large  pea.  The  stomach  contained  chyme  similar  to  that  mentioned 
above.  The  stomach  had  a  jelly-like  character,  especially  marked 
about  the  perforation ;  the  mucous  membrane  of  the  right  half  was 
much  corrugated  (mgse),  and  had  a  pale  red  color,  the  left  half  was 
everywhere  softened  and  smooth,  and  its  color  was  in  some  places  blu- 
ish and  in  others  pale  coppery.  The  blood  vessels  of  the  upper  curva- 
ture were  somewhat  filled  with  blood ;  those  of  the  greater  curvature 
more  so.  The  duodenum  contained  a  light  yellow,  thin  mucus,  the 
jejunum,  a  pale  yellow  and  watery  mucus,  and  the  ileum,  a  li^t  yel- 
low, thick  mucus.  The  jejunum  was  pale  in  color,  the  ileum  market! 
by  very  fine  vessels,  the  mesentery  of  the  former  was  pale,  that  of  the 
latter  injected,  and  its  glands  wore  much  developed  and  hard.     The 
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intestinal  macous  membrane  showed  oeither  marked  reddening  nor 
ulceration.  The  outer  surface  of  the  large  intestine  was  injected; 
the  inner  was  pale.  It  contained  at  the  end  of  the  rectum  a  little  yel- 
lowish mucus.  The  liver  was  normal;  the  gall  bladder  contained  a 
tetupooiiful  of  orangeroolored  bile.  Both  kidneys — especially  the 
right — contained  much  blood.  The  lungs  were  healthy,  and  con- 
tained much  black,  fluid  blood.  The  right  auricle  of  the  heart,  its 
left  half,  and  the  pulmonary  arteries,  contained  black,  fluid  blood. 
The  brain  could  not  be  examined  on  account  of  advanced  decomposi- 
tioQ.  The  blood  in  the  same  was  not  increased  in  amount,  and  waa 
black  and  fluid. 

The  chemical  analysis  of  the  organs  and  fluids  was  negative  in  its 
results,  excepting  in  the  air  passages  and  (Bsophagus,  where,  as  has 
been  already  mentioned,  0.036  gram  of  chromate  of  lead  was  found. 

The  death  of  the  child  was  caused  by  exhaustion  following  perfora- 
tion and  softening  of  the  stomach,  brought  on  in  consequence  of  swal- 
lowing and  inhaling  chromate  of  lead. 

I  861. — Case  XIIL     Poisoniho  bt  Otawid  of  PoTAsanjM,  akd  D«- 
^H     TEcnoR  OF  Saue  is  the  Boot  Eight  Bats  atteb  Death. 

^Oompiled    bj    Auistuit    Profmsor    CharleH    HuriDgton,    H.    D.,    of    Bnrvnrd 

Medital  School.) 

incTlFljahnschrift  (Or  gericht.  Ued.  unil  Offt^ntl.  SuiiUtswesen,  Bd.  XXIX.  p.  4ft.) 

^pOn  April  19th,  in  the  evening,  Von  J.  entertained  a  stranger  at  his 
mn ;  the  guest  not  making  any  appearance  on  the  following  day,  and 
the  door  of  his  room  being  locked,  the  police  were  summoned.  They 
found  the  lodger  lying  dead  in  bed,  and  the  physician  who  was  called 
ODuld  not  stat«  whether  he  had  been  poisoned  or  had  died  from  apo- 
plexy. In  front  of  the  bed  was  found  a  small  bottle  apparently  con- 
taining oil,  which  was  preserved  by  the  police. 

The  autopsy,  which  was  performed  nearly  five  days  after  death 
(April  24),  gave  the  following  resiilts:  The  corpse,  which  was  that 
of  a  man  of  about  thirty  years  of  age,  strong,  and  well-nourished, 
showed  no  other  trace  of  decomposition  than  a  slight  green  discolora- 
tion of  the  abdomen.  The  color  of  the  anterior  surface  of  the  body 
waa  somewhat  yellowish,  while  that  of  the  posterior  surface  was  light 
red  with  bluish-red  marbling.  Post-mortem  rigidity  was  not  much 
marked  in  the  limbs.  The  face  was  somewhat  livid,  and  the  eyelids 
closed;  pupils  dilated.  The  mouth  was  half  open,  and  its  mucous 
membrane  was  of  a  pale  red  color.  The  nails  of  the  8tronp,'ly  con- 
tfJiCtiid  fingers  were  colored  dark  blue.     On  account  of  suspicions  of 

,  poisoning,  the   cavity  of   the   abdomen  was   the  first  to   be   opened, 
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whereupon,  a  distiDCt  and  niimiataksble  odor  of  pnissic  teid  wu  per- 
ceived.    There  was  no  abnormal  fluid  in  the  peritoneonk. 

The  omentum  was  dry,  and  traversed  by  distended  Tenona  blood 
vessels.  The  stomach  was  much  distended  hj  gas;  and  its  anterior 
surface  and  that  of  the  intestinal  coils,  which  were  pale  reddish  and 
pale  brownish  in  color,  were  traversed  hj  a  network  of  numerous, 
fine,  highly  injected  blood  vessels.  On  tlie  posterior  npper  snrfan 
of  the  stomach,  near  the  pylorus,  was  a  veiy  even,  dark-colored  expan- 
sion, about  as  broad  as  the  hand.  The  contents  of  the  atomach  con- 
sisted of  about  100  grams  of  a  watery,  turbid,  bloody  fluid.  The 
mucous  membrane  was  regularly  brownish-red  in  color  and  very 
brawny,  but  could  not  be  stripped  off.  It  was  swollen  by  imbibitioD 
of  watery  blood,  and  particularly  so  at  the  above-mentioned  expan- 
sion, where  the  color  was  deeper.  Erosions  were  nowhere  present; 
the  blood  vessels  were  moderately  filled.  The  stomach  and  its  con- 
tents gave  off  a  strong  odor  of  prussic  acid,  together  with  a  decompo- 
sition smelL  The  small  intestine,  which,  exteriorly  and  intenullj, 
resembled  in  color,  etc.,  the  stomach,  contained  a  small  amount  of  a 
red,  slimy  fluid.  The  vessels  of  the  mesentery  and  the  inferior  reiu 
cava  were  overfilled  with  dark,  almost  black,  blood  resembling  chenv 
juice.  The  spleen  waa,  outwardly,  deep  steel-blue;  the  cut  surftce 
dark  red.  It  contained  an  enormous  amount  of  blood,  while  its  tis- 
sues were  nearly  normal  in  character.  From  the  cut  surfaces  of  the 
bluish-red-colored  kidneys  and  brownish-red  liver,  a  thin,  almost 
black,  blood  flowed.  The  cut  surfaces  of  the  liver  and  spleen  gave  off 
11  plainly  perceptible  odor  of  prussic  acid. 

The  pericardium  was  exteriorly  traversed  by  a  network  of  fine. 
overfilled  blood  vessels,  while  the  inner  surface  showed  no  remarkable 
injection.  The  pericardium  contained  about  20  grams  of  a  yellow, 
serous  fluid.  The  auricles  and  ventricles,  the  coronary  vessels,  the 
pulmonary  arteries,  the  venous  trunks  of  the  thorax,  and  the  veins 
of  the  neck,  were  full  of  dark,  fluid  blood.  The  tissue  of  the  heart 
was  normal.  After  removal  of  the  heart,  about  300  grams  of  hlmi^ 
collected  in  the  thoracic  cavity.  The  larynx  contained  some  red, 
foamy  fluid,  and  its  mucous  membrane  and  that  of  the  trachea  were 
of  a  brownish  color  and  somewhat  injected.  The  much-expandi'd 
lungs  were  dark  steel-blue  in  color ;  the  lower  and  posterior  portions 
were  almost  black.  They  folt  elastic,  and,  on  pressure,  yielded  a 
sound  of  crepitation.  On  the  surface  were  found  single  brii;hl-col- 
ored  blood  extravasations,  circular  and  elongated,  varying  in  size 
from  a  pea  to  a  lentil     The  lung  tissue  throughout  contained  air. 
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id  from  the  cut  surfaces  flowed  dark  blood  and  bloody  foam,  on 

Bntle   pressure;   a   considerable   amount   flowed   without   pressure. 

Che  bronchi  contained  considerable,  red,  foamy  liquid;  their  mucous 

ainbraiiea  were  laoderately  injected.     The  pleural  sacs  contained 

fluid. 

The   dura   mater   was   bluish,   moderately   moist,   and   somewhat 
lossy;  many  of  the  ramifi<.'atione  of  tlie  blood  vessels  on  the  outer 
id  inner  surfaces  were  quit*  full.     The  superior  longitudinal  sinus 
>ntained  about  5  grams  of  somewhat  lighter  blood.     The  pia  mater 
raa  normal,  excepting  a  strong  injection  of  the  ramifying  blood  ves- 
els.     The  cerebrum  was  of  normal  consistence;  on  its  pale  red  cut 
faces  were   seen  inniuncrablc   bloody  points    and    streaks.     The 
own -red -colored  venous  plexuses  of  the  empty  ventricles  were  filled 
rtth  blood.     The  cerebellum  and  other  parts  of  the  brain  were  also 
fich  in  blood;  the  blood  vessels  at  the  base  of  the  skull  contained 
luch  fluid,  almost  black,  blood.     Directly  after  opening  the  skull 
be  odor  of  pnissic  acid  was  unmistakable,  and  much  more  so  on  ez- 
lination  of  the  brain. 

The  bottle,  which  was  mentioned  near  the  beginning  of  this  case, 
gntained   a   few   drops  of  watery,   whitish,   cloudy   liquid,   which 
celled  of  ammonia  and   prussic  acid.     The   presence  of  ammonia 
ras  shown   by  the  white  fumes   produced   on   bringing  a  glass   rod 
Edippcd  in  hydrochloric  acid  to  the  mouth  of  the  vial ;  that  of  prussic 
cid  was  shown  by  the  iron  teat.     The  further  analysis  proved  the 
liquid  to  be  a  very  concentrated  solution  of  cyanid  of  potassium. 

It  was  decided  that  the  deceased  had  come  to  his  death  by  prob- 
sble  poisoning  by  cyanid  of  potassium.  In  order  to  make  this  per- 
Jy  sure,  it  was  determined  to  submit  the  organs  to  chemical  aualy- 
bs,  and,  on  account  of  the  ease  with  which  the  poison  decomposes,  the 
lalysis  could  not  long  be  delayed.  On  the  27th  of  April,  at  least 
ght,  and  perhaps  nine,  days  after  death,  the  analysis  was  begun, 
["he  stomach  and  intestines  showed,  by  the  color  and  smell,  only  mod- 
ate  decomposition,  but  the  odor  of  prussic  acid  was  no  longer  per- 
eptuble.  The  distillate  from  the  contents  of  the  stomach,  and  por- 
tions of  the  stomach  itself,  gave  the  characteristic  reactions  of  prus- 
acid.  The  analysis  of  the  liver,  spleen,  kidneys,  and  blood, 
ielded  the  same  reactions.  How  much  of  the  poison  tiie  deceased 
taken  could  not  b*"  determined,  and  the  amount  found  in  the  body 
raa  not  quantitated.  The  microscopical  and  the  spectroseopical  ex- 
lination  uf  the  blond  gave  no  important  results. 
The  comparatively  slight  degree  of  decomposition  five  days  after 
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death,  the  marked  rigor  mortis,  which  hj  a  number  of  Authors  ii 
stated  to  be  characteristic,  the  dark  color  and  flnidi^  of  the  btood, 
with  the  universal  congestion  of  all  the  organsi-^^epedally  the  heart 
and  lungs, — the  injection  of  the  mnoons  membranes  of  the  laryni, 
trachea,  and  bronchi,  and  the  foamy  contents  of  tbe  same, — are  pe- 
culiarly interesting,  in  thal^  without  the  appearances  of  the  sbRnadi 
and  the  chemical  results,  the  snppositioD  of  death  from  soffocatitn 
might  have  been  entertained.  It  must,  however,  be  farther  temarked 
that  the  dark  blue  coloration  of  the  Itmgs,  spleen,  and  kidneys,  and 
also  the  £ne  network  of  injection  of  the  pericardinm,  have,  as  far  •■ 
is  known,  not  been  met  with  in  cases  of  suffocation.  The  most  in- 
teresting point  in  the  case  is  that  the  poison  ooold  be  so  easily  ^ 
tected  at  so  long  a  period  after  death. 

862. — Oasb  XIV.  PsnBsio  Acid  Foisoirnro  fbom  FauooTanD  or 
PoTABsnm  aus  Aqua  Itsoia. 

(Oonutilad   lir    A»rirt>iit   Profcsacir    ClurlM   EairingbiD,    H.   IX,   a(  Himri 

Medieft]  SduMd.) 

(VkrtdJfthTMchriftfflrgnieht.Hed.imd  OffenU.  8MatatnraMn,Bd.xrn.9Ln.) 

On  Sunday  April  9,  1876,  Udo  B.  of  IT.,  an  munanied  merchant, 
was  found  dead  in  his  bed  at  5  o'clock  in  the  afternoon.  On  the 
table  was  a  small  vial  containing  a  yellowish  liquid,  and  labeled  hy- 
drochloric acid.  The  deceased  was  clothed  in  his  shirt,  drawers,  ami 
socks,  and  was  covered  with  the  blanket  Since  he  was  often  heard 
to  express  his  intention  to  kill  himself,  suicide  was  thought  probable. 
A  medico-legal  examination  was  ordered,  and  on  April  11th,  forty 
hours  after  death,  it  was  made. 

On  the  bosom  of  the  shirt  and  on  the  collar  were  numerous  wine- 
colored  and  dark  violet  spots,  Higor  mortis  was  present, — parlicn- 
larly  in  the  extremities  and  abdominal  muscles.  The  facial  expres- 
sion was  calm,  the  face  pale.  The  skin  at  the  right  nostril  was 
brownish-red,  rough,  and  leathery.  Beneath  the  lower  lip  to  tJie 
right  was  a  brownish-red  spot  1.5  centimeters  long,  where  the  skin 
was  dry  and  leathery.  The  lips  were  brownish-red  and  dry.  The 
inner  surface  of  the  lower  lip  was  colored  deep  red  on  its  right  half. 
The  epidermis  at  these  places  came  away  in  shreds,  on  being  handled. 
The  abdomen  in  the  gastric  region  was  retracted ;  lower  down  it  was 
distended. 

The  organs  of  the  abdomen  were  normal  as  regards  position.  The 
litomach  was  flaccid,  and  dirty  gray  in  color;  on  attempting  to  re- 
move the  organ,  a  great  hole  was  torn  near  the  greater  curvature;  it 
contained  about  60  grams  of  dirty  brown  liquid.     The  inner  surface 
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the  stomach  was  colored  dirty  blackish-gray;  towards  the  fundus 
I  uniformly  red.  The  finer  and  coarser  blood  vessels  were  very  fuU; 
[the  blood  in  the  veins  was  coagulated  and  of  dry  and  smeary  quality 
land  black  color.     The  finer  veins  appeared  dotted,  on  nocount  of  the 

■  breaking  up  of  the  coagula.  The  raucous  membrane  was  soft  and 
leasily  torn.  The  exterior  of  the  duodenum  was,  for  a  distance  of 
|12  centimeters  from  its  commencement,  uniformly  red  in  color.     The 

duodenal    mucous    membrane   was    softened;    it    was    reddened    in 
[bloti;hes ;  its  blood  vessels  were  full.     In  the  posterior  wall  of  the  du- 
odenum near  its  commencement  there  was  a  place  about  a  square  cen- 
timeter in  area  and  colored  dark-red.     In  the  centre  of  this  spot  there 
jwas  a  perforation  as  large  as  a  pea. 

The  liver  was  enlarged,  fiabby,  and  pale  red;  its  cut  surface  was 
liformly  reddish-yellow;  it  contained  much  blood.  The  kidneys 
were  of  normal  size  and  flabby;  the  capsules  somewhat  opaque  and 
easily  detached ;  the  surface  after  removal  of  the  capsule  was  smooth. 
)On  section,  the  cortex  and  the  medullary  substance  were  found  to  be 
dark  red  and  filled  with  dark  Hood.  The  lungs  contained  much 
[blood.  The  ventricles  contained  fluid  blood  of  a  dark  color;  the  left 
auricle,  a  clot  dark  in  color,  dry,  friable,  and  circular.  The  posterior 
[■wall  of  the  left  auricle  was  of  a  slate  color,  dry  and  hard. 

The  tongue  was  pale ;  on  tJie  dorsum,  dirty,  brownish-red,  dry,  and 
[tough.     The  palate,  pharynx,  and  uvula  were  white;  the  mucous 
aembrane  of  the  cesophagus  dirty  gray  in  color,  soft,  easily  torn,  and 
Istrongly  injected ;  the  Wood  in  the  injected  vessels  black,  dry,  and  fri- 

■  cble.  The  mucous  membrane  of  the  larynx  and  trachea  much  red- 
dened; that  of  the  arytenoid  cartilages  and  vocal  cords  easily  de- 
tached. 

The  diploe  contained  much  blood,  the  longitudinal  sinus  likewise, 
the  blood  dark  and  fluid.     The  arteries  of  the  brain  were  empty. 

The  brown,  leathery  spots  on  the  nose  and  upper  lip,  the  corrosion 
in  the  cavity  of  the  mouth,  throat,  larynx,  cesophagus,  and  stomach, 
the  softening  of  the  stoniach,  the  coagulation  in  the  blood  vessels  of 
the  (Esophagus  and  stomach,  the  formation  of  a  peculiar  dry  clot  in 
the  left  auricle,  and  the  character  of  the  wall  of  the  auricle  next  to 
the  cesophagus, — are  unmistakable  evidences  that  a  mineral  acid  had 
been  taken. 

It  transpired  that  the  deceased  had  vainly  endeavored  to  procure 
aome  cyanid  of  potassium,  that  he  bad  read  works  on  chemistry,  and 
tiiat  be  had  inquired  about  the  technical  use  of  ferrocyanid  of  potaa- 
siunL     He  had  been  seen  at  his  window  an  hour  before  the  discovery 
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of  the  corpse,  which  lay  covered  in  ft  quiet  position,  lliese  ficti  taken 
together  made  it  strongly  probable  that  death  was  not  caused  by  min- 
eral acid  alone,  but  by  a  quickly  acting  poison. 

The  chemical  examination  of  the  liquid  in  the  bottle  ^owed  it  to 
consist  of  equal  parts  of  hydrochloric  and  nitric  aeida.  The  amount 
contained  in  the  bottle  was  63  grams,  asd  th«  capacity  of  the  bottle 
was  100  grams.  The  contents  of  the  stomach,  on  standing,  deposite<i 
a  brownish-red  heavy  sediraeut  On  testing  the  fluid  for  hydpv 
chloric  acid  with  nitrate  of  silver,  a  heavy,  cheesy  precipitate  was  ob- 
tained ;  on  performing  the  test  for  nitric  acid  with  sulphuric  acid  and 
ferrous  sulphate,  instead  of  a  brown  color,  a  blue  precipitate  was  ob- 
tained, which  was  soluble  in  hydrate  of  potassium.  A  few  dropi  of 
the  fluid  were  then  dried  and  ignited ;  the  residue  was  alltaline  and 
partially  soluble;  the  soluble  portion  contained  potassium  and  so- 
dium, the  insoluble  was  oxid  of  iron.  Same  of  the  fluid  diluted  with 
alcohol  was  distilled,  and  the  distillate  was  received  in  a  weak  sota- 
tion  of  nitrate  of  silver ;  the  resulting  precipitate  contained  cyanid  of 
silver.  When  almost  completely  distilled,  the  smell  of  prussic  acid 
was  perceived.  The  residue  in  the  retort  contained  cyanid  of  imn. 
The  production  of  Prussian  blue  on  addition  of  iron  salts  to  the  fluid 
from  the  stomach,  the  potassium  and  iron  in  the  residue  after  igni- 
tion, the  forming  of  hydrocyanic  acid  on  distillation,  and  of  cyanid 
of  iron  in  the  residue,  showed  tliat  either  decomposition  products  of 
ferrocyanid  of  potassium  were  present,  or  the  salt  itself,  or  both.  In 
order  to  determine  this  point  the  fluid  was  tested  for  free  prussic 
jicid.  For  this  purpose  a  part  of  the  fluid  was  mixed  with  bicar- 
bonate of  potassium,  and  distilled  in  an  atmosphere  of  carboo  dioxid. 
Free  pnissic  acid  was  discovered  in  the  distillate,  and  the  ferrocyanid 
of  potassium  in  the  residue. 

The  presence  of  the  salt  and  its  decomposition  products,  and  of  the 
acids,  shows  that  the  salt  and  acids  had  both  been  employed.  Con- 
tact of  these  had  formed  prussic  acid.  The  deceased  had  undnuht- 
edly  taken  the  salt  in  solution;  the  swallowing  of  the  acids  was 
associated  with  development  of  the  gaa  and  coughing,  whence  the 
eschars  on  the  face  and  the  spots  on  the  ahirt  and  collar.  Death  most 
have  resulted  quickly. 

863. — Case  XV.     Poisoning  by  Oil  of  Bitter  Almonds  (Pbub- 

810  Acid). 

(Compiled    by    Assiatant    Frofes!>or    Charles    Harrington,    M.    D.,    of    Ramnl 

Medicttl  School.) 
(MaBclikn's  Handliucli  der  gcrichtl.  Med.  Vol.  II.  p.  325.) 

A  healthy,  strong  man  of  twenty-four  years  drank  from  a  bottle 
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containing  '^/^  {wiinds  of  oil  of  bitter  almonds,  and  died  in  about  &va 
minutes.  The  autopsy  was  performed  in  twenty-foiir  hours.  Cadaver- 
OUH  smell  was  hardly  jwrceptible.  Rigidity  was  marked  in  the  extrem- 
ities. The  pupils  were  moderately  dilated.  On  both  breasts  and  up 
per  arm,  in  the  left  groin,  and  over  the  whole  posterior  surface  wera 
diffuse,  bluiab-red  blotches  (suggillationa).  The  eyelids  and  lips 
were  closed;  the  jaws  were  firmly  shut.  Tlie  sinuses  and  vessels  of 
the  dura  mater  were  filled  with  bl»ck  fluid  blood.  The  arachnoid 
was  flomewhat  opiique.  Vessels  of  the  pia  uialer  strongly  injeotod. 
The  cerebrum  was  rich  in  blood;  the  ventricles  contained  about  15 
grama  of  serum.  The  plexus  was  not  immoderately  full.  The  cere- 
bellum and  meditlla  oblongata  contained  considerable  blood.  The 
whole  brain  was  hard.  The  lungs  were  elastic  and  normal ;  they  con- 
tained considerable  dark  cherry-red,  flnid,  foamy  blood.  The  heart 
was  normal;  the  right  ventricle  contained  about  15  grams  of  durk 
fluid  blood ;  the  left  was  somewhat  enlarged  and  nearly  emp^.  The 
great  vessels  contained  but  a  small  amount  of  blood.  There  were  no 
serous  exudations  in  the  pericardium  or  pleural  cavities.  The  stom- 
ach aud  intestines  were  exteriorly  bluish-red;  otherwise  normal.  The 
Itidneys  were  normal  and  much  engorged.  The  liver  and  spleen  (vere 
moderately  rich  in  blood.  The  large  blood  vessels  of  the  abdomen 
moderately  filled.  There  was  no  exudation  into  the  peritoneal  cav- 
ity. From  all  the  large  cavities  of  the  body,  and  from  the  ventricles 
of  the  hrain,  there  arose  such  an  intolerable,  sweetish  smell  that  sev- 
eral persons  present  at  the  examination  vomited,  and  all  present  suf- 
fered from  headache  and  weakness,  which  persisted  on  the  following 
day. 

The  chemical  examination  was  performed  thirty-six  hours  aftei^ 
wards,  and  0.480  gram  of  anhydrous  prussic  acid  obtained. 


864.— Case  XVL 
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Death  ib  Ninb 


(Compiled    by    Auistsnt    Professor    ChiirlPB    Harrin^tton.    M.    D.,    of    Harvard 

Medical  Schonl. ) 

(Maschlca's  Hsodbuch  dcr  geTicbtl.  Med.  Vol.  II.  p.  336.) 

Three  young  workmen  prepared  a  bottle  of  "Schnaps,"  whieh  waa 
1  part  alcohul,  2  parts  water,  and  (according  to  their  story)  but  20 
drops  of  nitrnlienzol.  The  latter  was  added  to  impart  a  taste  of 
almonds  to  the  mixture.  M.  G.,  nineteen  years  old,  drank  about  a 
third  of  the  whole  amount  between  7  and  8  o'clock  in  the  mnmiiig. 
Each  of  the  others  took  four  or  five  swallows,  and  three  wiirkgirla 
each  took  a  taste.     Of  these  persona,  but  one  snfferpd  violent  alidom-( 
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insl  pain;  the  others  remained  perfect!;  weO.  Shorty  after  8 
o'clock  a  blueness  was  noticed  in  M.  G.'b  face;  at  9:30  he  Tomited, 
and  bad  pain  in  the  abdomen.  At  10  he  lost  oonacioosneas,  feQ 
down,  and  had  twitching  of  the  arma  and  handa.  At  11:30  he  ra- 
gained  consciousness,  took  some  milk  and  an  emetic,  vomited  repeat- 
edly, and  was  carried  to  the  bospitaL  The  skin  waa  oold ;  poise  100, 
weak,  and  irregular;  respiration  slow  and  superficial;  complete  loai 
of  consciousness ;  trismus,  stiffness  of  the  neck,  fibrillary  twitchings  in 
the  masseters,  spasmodic  flexion  of  the  arms.  The  skin  waa  grayiab- 
blue  (too  gray  for  ordinary  cyanosis),  pupils  dilated  and  almost  ia- 
capable  of  reacting,  lids  closed.  The  eyes  rolled  very  slowly  from 
out  inwards.  A  strong  smell  resembling  that  of  bitter  almonds  one 
from  the  mouth.  Involuntary  dejections.  The  stomach  was  washed 
oat,  by  means  of  the  stomach  pump,  with  about  5  qoarta  of  water. 
The  water  on  its  return  was  milky,  and  without  a  distinct  nneD.  He 
improved  somewhat  after  being  bled  at  2  p.  h.  (60  gr.) ;  answeied 
now  and  then,  and  could  swallow.  The  blood  which  flowed  from  the 
vein  was  dark  and  thin.  Under  the  microscope  the  blood  oorpuedei 
were  rather  brighter.  After  3  v.  m.  somnolence;  respiratioii  ineg- 
ular.     Death  occurred  at  5 :30  r.  M. 

The  autopsy  was  performed  forty  hours  after  death.  Higor  mor- 
tis marked ;  numerous  red  blotches  (suggillations)  over  tlie  whtde 
body.  The  dependent  parts  bluish-red;  face  dirty  grayish-yellow. 
The  vessels  of  the  skull  were  very  full ;  the  cortical  substance  of  the 
brain  was  comparatively  anemic,  the  medullary  substance  hyper 
emic ;  the  pons  and  medulla  were  pale.  The  blood  in  the  jugular  veins 
was  fluid  and  brownish-red.  Marked  catarrh  of  the  whole  throat; 
the  mucous  membrane  was  brownish-red ;  there  waa  a  bluish-ied  in- 
jection of  the  mucous  membrane  of  the  larynx  and  trachea.  Muooos 
membrane  of  the  epiglottis  much  s^voUen.  The  lungs  were  full  of 
brownish  and  black  blood.  Pericardium  empty ;  right  auricle  much 
dilated  and  contained  soft,  dark,  brownish-red  coagula;  left  ventride 
contained  but  little  blood;  heart  substance  diy,  hard,  and  somewfait 
streaked  with  yellow.  Liver  waa  markedly  reddened  and  contained 
much  dark  fluid  blood.  On  incision,  a  distinct  bitter  almond  smell 
was  perceptible.  The  spleen  was  firm  and  congested.  The  kidneys 
showed  marked  passive  hyperemia ;  considerable  cloudy  urine  exuded 
from  the  pyramids  on  pressure.  The  stomach  was  moderately  dia- 
tended ;  its  mucous  membrane  was  covered  with  tenacious  grayirfi- 
yellow  mucus,  which  had  the  same  smell  as  the  liver.  The  muooos 
membrane  was  very  thick ;  some  imbibition  of  blood,  but  no  beiDor- 
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rliages.  The  pancreas  was  much  congested.  Tbe  serous  coat  of  the 
inteetiue  had  imbibed  some  blood;  tbe  mucous  membraue  was  dif- 
fusely reJdened  and  swollen;  the  single  follicles  swollen.  The  blad- 
_<ler  was  full  of  clear  urine,  which  had  no  particular  odor. 

865. — Cask  XVII.     Poisostnq  by  Aconitin. 

(Compiled    hf    Aaaistant    TtoIvsaot    Chiirtea    Hajrington,    M.    D.,    of    HuTftrd 

Medical  School.) 

(Lamaon  Cose  in  Engl&nd.) 
(Tfae  Lancet,  March  18,  163Z,  p.  45S.) 

On  Wednesday,  March  18th,  1882,  at  the  central  criminal  court, 
liefore  Mr.  Justice  Hawkins,  Greorge  Henry  Lamson,  aged  twenty- 
nine,  surgeon,  was  indicted  for  the  wilful  murder,  on  December  3d, 
1881,  of  his  brother-in-law,  Percy  Malcolm  John,  aged  nineteen. 
Percy  Malcolm  John,  who  was  a  cripple  with  curvature  of  the  spine 
and  paraplegia,  had  property  to  the  extent  of  £3,000,  half  of  which, 
at  bis  death,  would  revert  to  the  prisoner's  wife.  John  had,  for 
three  years  prior  to  bis  death,  been  at  Blenheim  House  School,  at 
Wimbledon,  kept  by  Mr.  W.  H.  Bedbrook.  On  December  3d,  1881, 
John  was,  with  the  exception  of  his  paralysis,  in  good  general  health, 
and,  on  tliat  day,  bad  taken  his  meals — breakfast,  dinner,  and  tea — 
in  company  with  Mr.  Bedbrook  among  others.  On  Saturday,  De- 
cember 3d,  Lamson  called  on  John  at  Blenheim  House  at  6 :56  p.  u., 
and  their  interview  took  place  in  tbe  dining  room  of  Blenheim  House 
in  the  presence  of  Mr.  Bedbrook.  Mr.  Bedbrook  offered  Lamson 
some  wine,  which  be  accepted;  and  Lamson  then  asked  for  some 
sugar,  as  the  wine  (sherry)  was  rather  strong,  and  he  said  "sugar 
would  destroy  the  alcoholic  effects."  A  basin  of  white  sugar  was 
brought,  and  Lamson  put  some  of  it  into  his  sherry.  Lamson  then 
produced  a  Dundee  cake  and  some  sweets,  of  which  all  three  partook. 
At  7:15  p.  u.  Lamson  produced  a  box  of  gelatin  capsules  from  bis 
pocket,  and  said,  "Oh,  by  the  way,  Mr.  Bedbrook,  when  I  was  in 
America  I  thought  of  you  and  your  boys.  I  thought  what  excellent 
things  these  capsules  would  be  for  your  boys  to  take  nauseous  medi- 
cines in."  Lamson  then  gave  a  capsule  to  Mr.  Bedbrook,  and,  filling 
another  with  sugar,  handed  it  to  John  and  said,  "Here,  Percy,  you 
are  a  swell  pili  taker;  take  this,  and  show  Mr.  Bedbrook  how  easily 
it  may  he  swallowed."  John  swallowed  the  capsule;  the  prisoner 
soon  said,  "I  must  he  going,"  iiiid  at  7:21  p.  m.  left  the  house,  A 
little  after  8  p.  m.,  John  complained  of  heartburn,  and  soon  sfter 
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said,  "I  feel  as  I  felt  after  my  brother-in-law  had  given  me  a  qninin 
powder  at  Sbanklin."  Ue  was  carried  up  to  his  bedrcxxn,  sad,  about 
9  p.  H.,  was  found  in  great  pais  and  vomiting.  He  ocanplained  that 
"his  throat  appeared  to  be  closing,  and  tbe  £^in  of  his  face  Mt 
drawn  up."  At  11:30  p.  m.  he  died.  John  was  treated  hj  litueed 
poultice  to  tbe  abdomen,  white  of  egg  beaten  up  with  water,  and  tvro 
hypodermic  injections  of  morphin  of  1/6  and  ^  grain  respectively. 

The  post-mortem  examination  of  John's  body  was  made  on  Decem- 
ber 6,  1881,  by  Dr.  Little  and  Mr.  Berry  of  Wimbledon,  and  Mr. 
Bond  of  the  Westminster  Hospital.  Tbe  spinal  disease  was  found  to 
be  old  and  inactive.  There  were  some  old  adbesions  of  the  lung. 
The  lips  and  tongue  were  pale.  The  cerebral  meninges,  liver,  kii!- 
neys,  spleen,  and  the  mucous  membrane  of  tbe  stomach,  were  much 
congested.  The  mouth  and  lips  were  pale.  On  the  under  surface 
of  tbe  large  end  of  the  stomach  were  six  or  eight  yellowish-gniv 
patches,  a  little  raised,  about  the  size  of  a  small  bean,  and  towardii  the 
smaller  end  were  two  or  three  similar  ones.  Tbe  heart  was  almoet 
empty,  but  healthy.  The  lungs  were  congested,  the  posterior  parts 
very  much  so. 

Tbe  analysis  of  the  viscera,  vomit,  and  the  articles  of  which  John 
might  have  partaken,  was  conducted  by  Dr.  Stevenson  of  Guy's  Hos- 
pital, in  conjunction  with  Dr.  Dufore  of  the  Westminster  Hospitiil, 
and  the  resiilts  obtjiined  by  the  one  were  verified  by  the  other,  Tl>e 
results  were  briefly  as  follows : — 

1.  Portions  of  the  liver,  spleen,  and  kidneys,  treated  by  Stas's 
process,  gave  evidence  of  slight  traces  of  morphin,  and  the  nlkaloiilal 
extract,  \\'hen  placed  upon  the  tong\ie,  produced  the  numb,  tingling 
sensation  which  is  characteristic  of  aconite,  and  which,  for  the  sake 
of  brevity,  we  will  call  "aconitism." 

2.  The  contents  of  the  stomach  similarly  treated  produced  aconi- 
tism. 

3.  The  stomach  itself  similarly  treated  showed  the  presence  of  an 
alkaloid,  but  the  extract  failed  to  produce  aconitism. 

4.  The  urine  gave  evidence  of  morphin  and  aconitin,  and  the  ex- 
tract obtained  from  1  ounce  of  the  urine  killed  a  mouse  in  thirty 
minutes,  when  injected  under  its  akin;  the  symptoms  being  exactly 
similar  to  those  produced  by  injecting  a  minute  quantity  of  a  solu- 
tion of  Morson's  aconitin. 

5.  A  mixture  of  the  extract  from  I,  2,  and  3,  when  injected  nn- 
der  the  skin  of  a  mouse,  killed  it  with  similar  svmptoms  in  twentv- 
two  minutes. 

6.  The  vomit  was  found  to  contain  muscle,  starch,  onion,  vegetable 
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pulp  (probably  apple),  raiaina,  candied  peel,  and  pineapple  esseine. 
It  contained  neither  morphin  nor  quinin ;  but  very  marked  aponitiain, 
which  lasted  for  over  aix  hours,  was  produced  hy  a  minute  quantity 
of  the  extract,  and,  when  injected  under  the  skin  of  a  mouse,  it  pro- 
duced powerful  symptoms  in  two  and  a  half  minutes,  and  killed  it  in 
a  quarter  of  an  hour. 

Dr.  Stevenson  considered  that  the  vomit  contained  as  much  as  a 
quarter  of  a  grain  of  aeonitin. 

In  the  beginning  of  1881,  Mr,  Bedbrook  received  a  letter  from 
Lamson,  who  was  then  in  America,  and  a  box  containing  a  dozen 
piUo.  The  letter  requested  Bedbrook  to  give  the  pills  to  John,  as 
LamsoD  had  heard  of  cases  in  America  similar  to  that  of  John  being 
benefited  by  the  pills  in  question.  The  deceased  had  taken  one  of 
the  pills,  and  the  next  morning  complained  of  being  very  unwell,  and 
said  he  should  take  no  more  of  the  pills.  On  August  28th,  Lamson 
liought  .1  grains  of  sulphate  of  atropin  and  one  grain  of  aconitin  of 
Mr.  Albert  Smith,  a  druggist  of  Ventoor,  On  August  29th,  Percy 
John,  who  was  staying  in  the  house  of  Mrs.  JollifFe  at  Ventnor,  waa 
taken  ill  with  diarrhea  and  prostration,  and  a  feeling  "as  if  he  were 
paralyzed  all  over." 

Lamson  was  living  with  his  father  in  Ventnor  between  August 
6th  and  October  23d,  1881,  and  was  in  the  habit  of  going  to  the 
house  where  Percy  John  was  living,  and  had  actually  called  upon 
him  on  the  29th.  On  October  13th,  he  bought  twelve  quinin  powders 
(containing  a  grain  and  a  half  each)  of  Mr.  Littlcfield,  a  druggist  of 
Ventnor.  John,  at  the  time  of  his  death,  was  taking  quinin  powders, 
which  bad  been  supplied  to  hira  by  Lamson.  On  November  11th, 
Lamson  had  bought  of  Bell  &  Co.  y^  ounce  of  a  mixed  solution  of 
morphin  and  atropin,  containing  40  grains  of  morphin  and  1  grain 
of  atropin  and,  on  the  16th  of  Novemlwr,  he  bought  the  same  amount 
of  a  similar  solution.  On  November  16th,  he  also  asked  for  5  grains 
of  digitalin,  which  were  not  given  to  him,  because  the  sample  in 
stock  was  not  thought  to  be  good,  and  on  the  20th  of  November,  be 
asked  for  1  grain  of  aconitin,  with  which  the  assistant  in  the  shop  re- 
fused to  serve  him.  On  November  24th,  he  purchased  2  grains  of 
aconitin  of  Messrs.  Allen  and  Hanbury. 

Among  the  effects  of  the  deceased  were  found  twenty  quinin  pow- 
ders numbered  from  1  to  20,  Numbers  1,  2,  3,  4,  5,  and  6  were  in 
larger  papers  than  the  rest,  and  the  powders  were  nearly  uniform  in 
weight,  containing  about  a  grain  and  a  half  of  quinin  each.  Nos.  7 
to   20,  inclusive,  were   wrapped   in  smaller   papers,  and    varied    in 
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weight  froni  .8  of  a  grain  to  l.S  grains.  Noa.  16,  17,  and  19 
differed  in  appearance  from  the  rest,  liaving  an  admixtore  of  a  pale 
fawn-colored  substance.  They  all  contained  aconitin.  Na  16  con- 
tained 0.83  grain  of  aconitin  and  0.96  grain  of  qoinin.  One  fiftieth 
of  a  grain  of  the  aconitin  contained  in  this  powder  killed  a  mouM  in 
six  minutes  and  a  half.  One  of  the  pills  which  had  boen  aent  t^ 
Lamson  from  America  was  found  to  contain  nearly  half  a  grain  of 
aconitin.  Some  of  it  injected  into  the  back  of  a  mouse  killed  the  tni- 
imal  in  less  than  five  minutes,  and  the  aconitism  prodaced  by  a  small 
quantity  on  the  tongues  and  throats  of  the  experimenters  lasted  tta 
over  seven  hours. 

Witnesses  were  called  to  prove  that  Lamson  would  benefit  peeas- 
iarly  by  the  death  of  deceased,  and  that,  at  the  time  of  John's 
death,  he  was  a  bankrupt  without  a  penny  in  the  world.  No  wit- 
nesses were  called  for  the  defense.  The  counsel  for  the  defense  was 
unable  to  bring  forward  any  solid  a^uments  in  refutation  of  the  evi- 
dence and  the  opinions  of  the  experts,  and  the  jury,  after  deliberat- 
ing thirty-five  minutes,  returned  a  verdict  of  guil^.  Sentence  of 
death  was  passed  in  the  usual  form. 

86S. — Caab   XVin.     Rkoovbet  aftkb  a  Dahobkoub  Dosb  o» 
AaONITE  ASO  Chlobofobu  . 

(Tftken  frtnn  text  in  fonner  edition.) 
(New  York  Medic&I  Journal,  April,  1876,  p.  371.) 

The  following  case  of  poisoning  by  aconite  and  chloroform  airoul- 
taneoiisly  swallowed  presents  so  striking  a  description  of  the  poison- 
ous effects  of  aconite  that  it  is  reproduced  in  detail  from  the  report  of 
Dr.  John  E.  Blake:  "A  young  lady  .  .  .  took  by  mistake 
something  more  than  one  dram  of  a  mixture  containing  equal  parts  of 
the  tincture  of  aconite  root  and  chloroform.  [The  chloroform 
would  probably  have  no  controlling  effect  upon  the  deadly  action  of 
the  aconite.]  .  .  .  The  burning  taste  of  the  chloroform 
caused  the  error  to  be  at  once  perceived.  The  patient  took  a  potion 
of  mustard  and  water,  and  immediately  walked  to  my  house,  accora- 
panted  by  a  young  lady  friend,  .  .  ,  about  one  eighth  of  a  mile, 
I  allow  for  walking  this  distance  not  more  than  five  minutes,  and  be- 
lieve that  not  more  than  fifteen  to  twenty  elapsod  from  the  time  the 
dose  was  taken  before  I  saw  her.  She  had  the  presence  of  mind  to 
bring  the  bottle  with  her,  by  which  I  was  at  once  informed  of  the 
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act  nature  of  the  poison,  presuming  from  the  word  ^iniment'  [on 
he  Iflbol]   that  tlie  aconite  was  of  the  root,  and  was  probably  in 
irge  amounL    This  presence  of  mind  on  the  part  of  the  patient,  and 
he  perfect  calnmesB  which  never  deserted  her,  and  which  was  also  ex- 
ibibited  in  a  striking  manner  by  her  friend,  helped  me  much  in  this 
sudden  emergency,  and  contributed  to  save  her  life. 

"There  were  absolutely  no  symptoms  at  this  time.     I  had  in  my 
tet  between  15  and  20  grains  of  sulphate  of  zinc,  which  I  gave 
I  went  down  stairs  for  a  stomach  pump.     Returning 
the  chamber,  and  finding  that  no  vomiting  had  taken  place,  I  in- 
luced  the  tube  of  the  stomach  pump  at  once,  and  pumped  in  some- 
ling  over  a  pint  of  warm  water.     On  drawing  this  water  back,  it 
etumed  so  impregnated  with  the  poison  that  the  strong  odor  of 
loroform  was  very  perceptible.     The  aconite  gave  the  water  a  dark 
mge,     I  thus  passed  rapidly  through  the  stomach  nearly  two  quarts 
water,  and    am    convinced    that  none    of  the    poison    remained. 
Snough,  however,  bad  been  absorbed  to  do  deadly  work,  and  numb- 
ness of  the  tongue  and  cheeks  began  to  be  perceived  before  the  opera- 
of  evacuating  the  stomach  was  finished,  rapidly  extending  itself 
•  the  shoulders  and  back  and  down  the  arras.     .     .     .    Stimulants 
ere  administered,  which  Miss  0.  was  able  to  swallow.     ...     I 
Iliad  scarcely  left  the  bedside     .     .     .     when  the  patient,  artirulnt- 
ting  with  great  Jifficully  said:  'All  is  dark  now,  Doctor,  I  cannot  see 
all;'  and  at  once  became  unconscious.     Not  more  than  two  rain- 
"■ntes  before  this  she  had  been  able,  with  slight  assistance,  to  tntter, 
with  faltering  and  uncertain  step,  from  the  sofa  to  the  bed,     .     ,     . 
Dr.  Thomas  arrived     ...     an  hour  after  the  poisonous  doai?  was 
taken;     .     .     .     the  patient's  situation     .     .     .     was,   briefly,   as 
follows:    Her  breathing  had  become  imperceptible,  she  was  growing 
cold,  and  she  was  pulseless.     No  pulao  whatever  could  be  detpcted, 
sven  in  the  axilla,  and  she  remained  without  any  trace  of  pulse  for  a 
eriod  of  over  three  hours.     This  is  a  point  about  which  there  can  be 
ao  mistake,  one  to  which  our  attention  was  carefully  and  constantly 
lirected."     By  artificial  respiration  with  oxygen  gas,  by  electrical 
Btimulation,  and  by  keeping  the  head  low,  the  patient  gradually  re- 
tcovered  from  this  death-like  syncope,  the  pulse  at  the  wTist  showing 
(n  almost  imperceptible  thrill  more  than  three  hours  from  the  time 
lie  dose  was  taken.     This  reaction  was  succeeded  by  a  comatose  con- 
dition, with  an  overexcitability  of  the  skin,  a  feeble  current  of  the 
electric   battery  caused   her  to   cry  out     Five   hours   after  the   com- 
meucement  of  the  poisonous  symptoms,  some  urine  was  obtained  and 
Vol,   [I,  Mkd.  Job. — IB. 
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ezaminecl ;  tliis  resulted  in  finding  it  loaded  with  albumin  and  frag- 
ments of  renal  casta.  The  electrical  stimulation  vaa  continued  at 
times  during  the  succeeding  eleven  hours,  "since,  if  discontinued  fnr 
more  than  ten  minutes,  the  pulse  would  flag  at  onoe,  and  coma  come 
on."  Some  urine,  collected  again  seventeen  hours  after  the  begin- 
ning of  the  poisoning,  showed  copious  amounts  of  albumin  and  casts, 
but  during  the  next  few  days  these  gradually  disappeared.  'Tor 
several  days  she  could  recall  nothing  whatever  of  what  had  passed, 
and  could  not  imagine  how  she  came  to  be  where  and  as  she  was. 
Slowly,  however,  all  has  come  back,  and  she  remembers  pret^  veil 
all  that  occurred  up  to  the  time  of  her  being  insensible."  She  full; 
recovered.     Other  cases  of  poisoning  are  referred  to  in  the  footnote,' 

887, — Casb  XIX.     Poiaowiso  by  Satin. 

(Omuiilad    bf   AuiBbuit   FmfeBior    Ch^lea    Harrington,    IL    D.,    <d  Haircri 

Hedioftl  Bdiool.) 

(Tbe  Luioet,  184S,  L  p.  077.] 

A  young  woman,  M.  A.  N.,  aged  twenty-one,  had  enjoyed  imniTi- 
ably  good  health  up  to  twelve  hours  before  her  death.  On  the  night 
of  Tuesday,  April  22d,  she  supped  with  her  lover,  by  whom  she  was 
far  advanced  in  the  family  way.  She  was  then  cheerful  and  hearty, 
but  about  3  o'clock  in  the  morning  she  awoke  her  mother,  with  whom 
she  slept,  and  complained  of  a  violent  pain  in  her  stomach.  She  was 
very  sick,  and  her  mother,  believing  that  it  arose  from  a  too  hearty 
meal,  got  up  and  gave  her  some  brandy  and  water.  The  sickness, 
however,  was  not  diminished,  and  she  subsequently  became  insensi- 
ble. About  8  o'clock  her  mother  sent  for  the  parish  surgeon,  whose 
assistant  came  to  see  her;  he  prescribed  some  ordinary  mediciDes, 
which,  from  her  insensibility,  they  were  unable  to  administer.  Fear- 
ing that  there  might  be  some  danger,  the  mother  sent  for  another  sur^ 
geon,  Mr.  Newth,  who  got  to  her  about  11  o'clock.  She  was  lying  on 
her  back,  perfectly  insensible,  breathing  laboriously,  and  with  ster- 
tor ;  she  was  foaming  at  the  mouth,  her  countenance  was  turgid ;  the 

'  Stewart,  Caie  of  Poisoninf;  with  Aconite  ajid  Fusel  Oil,  Edio.  Med.  Jim. 
1870,  004;  O'Brien,  Case  of  FoiaonJng  by  Aconite,  Med,  Rec  N.  T.  1879,  128: 
Corleton,  Case  of  Aconite  Poieoning.  Bos.  Med.  and  Surg.  Jour.  1B7B,  5M;  Elliot, 
Case  of  .\conite  Foiitoning,  Lancet,  London,  187B,  IL  917;  Pike,  Ibid.  ISM,  1.  IS: 
Hardman,  Ibid.  1882,  I.  37 ;  Samson,  A  Case  of  Poisoning  bj  Aconite.  Cbingo 
Med.  Rev.  1B82,  91 ;  Van  Pe«ki,  EmpoiBonnement  par  le  nitrate  d'actmitine,  Gu- 
Hd>d.  de  Sd.  MM.  MontpelHer,  1880;  Unique  Cam  at  Poiaoning  by  Aoooit^ 
Brit.  Med.  Jour.  1881,  «. 
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aliut,  with  the  pupils  much  eoutracMd;  her  limbs  were  also  con- 
jlaed,  and  the  mother  told  him  that  she  thought  she  had  beeB  sud- 
lenlv  taken  in  labor.  Tie  therefore  made  an  axamination  per  vagi- 
nam,  but  found  that  the  os  uteri  was  only  slightly  dilated;  the  mem- 
braoes,  however,  were  ruptured,  and  the  uterus  was  atill  acting  vig- 
orously, eacli  contraclJon  being  areoinpanied  by  a  convulsive  tremor. 
Believing  it  to  be  a  case  of  puerperal  convulsions,  he  Med  her,  and 
applied  cold  to  the  bead,  but  this  did  not  in  any  degree  restore  her. 
As  the  03  uteri  became  more  fully  dilated,  he  found  that  tin-  hi^ad  of 
he  child  presented,  and  that  it  was  gradually  descending.  About  3 
?c]ock,  while  the  labor  was  thus  progressing,  she  uttered  a  low  moan, 
id  in  a  few  minutea  ceased  to  breathe.  Mr.  Newth  immi-diatt'ly 
it  for  the  forceps,  and  delivered  her  of  a  male  child,  which  was 
id ;  as  far  as  be  could  judge  from  its  appearance  and  the  mother's 
ort,  deceased  was  somewhere  between  tte  terra  of  the  seventh  and 
jbth  month  of  pregnancy. 

Twenty-four  hours  after  death,  Mr.  Newth  made  an  examination 
her  Ijody.  It  bore  no  marks  of  violence,  was  well  formed,  and 
itber  robust  On  opening  the  bead,  be  found  that  the  vessels  upon 
surface  of  the  brain  were  much  gorged  with  black  fluid  blood, 
id,  in  proceeding  wiih  sections  of  the  cerebral  substance,  discovered 
lat  the  gray  matter  was  infiltrated  in  various  parts  by  tbe  same 
dark-looking  blood;  this  he  especially  noticed  in  tbe  anterior  pari  of 
the  corpus  striatum.  The  choroid  plexus  was  also  gorged;  the  ven- 
tricles were  empty.  The  lungs  were  a  little  congested  on  the  depend- 
ent parts,  but  otherwise  healthy.  He  did  not  examine  the  heart,  nor 
did  he  pay  attention  to  any  of  the  abdominal  viscera  besides  the  stom- 
ach. This,  on  being  opriicd,  appeared  rather  paler  than  usual,  ex- 
cepting one  or  two  a\  <<is,  which  were  red,  as  if  blood  had  been  ef- 
fused into  the  mucoua  tissue.  It  contained  alH>ut  four  ounces  of 
fluid,  which  be  secured,  and  took  to  H,  Letlicby,  Ew].,  M.  B.,  for  ex- 
amination. This  fluid  had  a  dark  brownish-green  color,  emelled  of 
digesting  matter,  and  exhibited  an  acid  reaction.  Oil  of  savin  waa 
obtained  from  the  fluid  by  distill atjon.  A  little  of  tbe  sediment  of 
(he  original  bottle  was  afterwards  examined  under  the  microscope, 
and  compared  with  the  powder  of  the  dried  plant;  their  structure  ap- 
peared to  be  perfectly  identical.  The  rest  of  the  fluid  was  tillered, 
and  the  residue  digested  with  ether,  by  which  means  there  was  ob- 
tained a  green  solution,  containing  resin  and  the  green  coloring  mat 
ter  chloropbyL 
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868. — Cabb  XX.     A  Cabs  of  Dioitai-ih  Poisontwo. 

(Compiled    hj    ABBiiUnt    Profnior    Chule*    Hsrringtoii,    U.    D.,    of    HmnmrJ 

Medical  School.) 

<ViertelJ&hrBM^rUt  fUr  gericht.  Med.  and  SffenU.  SanitSUweuB,  Bd.  XXIV. 

p.  278.) 

Two  young  Qennan  oonscripta,  who  had,  on  examination,  been  de- 
clared healthy  and  fit  for  milit&ry  duty,  went  to  a  "liberator"  to  gi  t 
the  means  of  avoiding  the  same.     He  explained  to  them  that  healthr 
recruita,  who  could  not  be  exempt,  but  who  wanted  to  be,  must  be 
sick;  and  he  gave  them  a  medicine  which  would  bring  on  a  diseased 
condition— an  abdominal  affection — in  consequence  of  which  exemi'^ 
tion  would  be  gained  without  any  permanent  injury  to  health.    Each 
obtained  a  box  containing  one  hundred  pills,  willL  directions  to  take 
four  pilla  twice  daily.     A  short  time  before  entrance  to  the  army, 
perhaps  eight  or  ten  days,  they  began  to  make  use  of  the  pills.     Thev 
entered  the  army  on  December  12tb,  1874,  and  three  days  afterwards 
one  of  the  two,  O.  von  K.,  announced  himself  as  sick,  and  was  treated 
a  few  days  in  barracks,  then,  on  the  18th,  admitted  to  the  hospital 
After   three   weeks'  treatment,  he   very  suddenly  and    unexpectedly 
died.     Shortly  before  his  death  the  officer,  under  whose  command  the 
two  recruits  belonged,  reported  that  a  mmor  had  spread  that  the  two 
were  employing  aome  means  to  appear  sick  in  order  to  avoid  dutv. 
In  consequence  of  this  rumor,  and  on  account  of  the  inexplicable 
death,  a  legal  examination  of  the  body  was  made.     The  autopsy  re- 
vealed no  sufficient  cause  of  death,  and  the  suspicion  of  poisoning  was 
strengthened.     The  finding  of  a  box  containing  thirteen  pills  in  tlie 
stocking  of  the  dead  recruit  strengthened  the  suspicion,  and  the  other 
recruit  C.  K.  was  arrested,  since  he  was  suspected  of  using  the  same 
means  to  attain  the  same  end  as  G.  von  K.  had  in  view.     The  recruit 
C.  K.,  directly  after  entrance  into  the  army,  was  declared  by  the  staff 
surgeon  to  be  temporarily  unfit  for  duty,  on  account  of  deficient  cir- 
cumference of  the  chest,  and  this  report  had  been  confirmed  by  the 
commission.     In  addition  to  the  above  defect  the  sick  appearance  of 
the  soldier  was  particularly  noticeable.     The  recruit  himself  had  no 
certain  knowledge  as  to  the  real  reason  of  his  exemption,  and  had 
continued  the  use  of  the  pills ;  yet,  on  account  of  the  appearance  "f 
serious  symptoms,  he  had  for  a  day  discontinued  their  «ise.     On  re- 
ceipt of  the  news  that  his  friend  was  dead,  he  threw  away  his  pills  out 
of  fright     This  he  admitted  at  the  examination,  when,  after  s  firm 
denial,  he  was  pressed  to  an  open  confession.     He  admitted  that  he 
had  used  the  pills,  and  described  the  effects  to  be  exactly  like  the 
symptoms  of  the  deceased. 
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The  ttutopsj'  was  performed  twenty-two  hours  after  death,  and  was 
itive  in  its  results;  the  organs  and  tissues  were  in  a  state  of 
ilth.  There  were  no  remarkable  external  appearances.  The  budy 
.  welt  nourished;  the  panniculua  ailiposiis  was  normal;  the  mus- 
were  pale.  The  blood  was  thinly  fluid,  nowhere  coagulated,  and 
Jark  ciierry-red  in  color.  The  organs  of  the  cheat  were  jierfectly 
Aormal;  the  lunga  and  heart  floated  when  placed  togftlier  in  water. 
Che  lungs  were  nowhere  adherent,  and  contained  air  throughout;  tlie 
Br  and  posterior  portions  contained  more  blood  than  the  upper — 
static  congestion.  In  the  lower  portion  of  the  trachea  was  some 
9Bmy  liquid.  The  heart  was  well  covered  with  fat ;  the  heart  aub- 
ice  and  valves  were  nowhere  abnormal.  The  right  half  of  the 
3art  was  filled  with  dark  fluid  blood;  the  left  was  empty.  The  ab- 
>minal  organs  showed  nothing  remarkable;  the  omentum  was  nor- 
lal.  The  contents  of  the  stomach  consisted  of  a  green!  ah -yellow 
irkid  fiuid  with  single  white  flakes,  and  amounted  to  about  200 
ibic  centimeters.  The  mucous  membrane  of  the  stomach  showed 
ircumscribed  areas  of  injection;  in  these  areas  the  blood  vessels  were 
luch  develfipcd  and  enlarged ;  here  and  there  were  small  ecchymosea, 
be  contents  of  the  duodenum  consisted  of  a  thick,  almost  mushy, 
B,  which  was  much  mixed  with  mueua;  the  color  was  clondy  ycl- 
ow.  The  greenish  color  of  the  stiiniacb  contents  was  here  less  ob- 
ervable.  The  mucous  membrane  of  the  duodenum,  and  of  tho  n^at 
'  tJie  small  intestines,  showed  the  same  hyperemic  areas  as  the  stom- 
fcch.  The  oontenta  beyond  the  duodenum  were  of  a  more  soliti  con- 
ialence,  and  the  lower  portion  of  Uie  small  intestine  and  the  whole 
>rge  intestine  contained  feces  of  a  yellow  color  and  good  consistence. 
In  the  small  intestine  several  dead  ascarides  were  found.  Nothing 
^niarkable  was  observed  in  the  liver;  yet  the  color  of  the  wmtents 
the  gall  bladder  was  dirty  brownish.  The  spleen  was  perfLClly 
normal  in  every  way.  Nothing  abnormal  could  be  diacovered  in  the 
kidneys,  ureters,  or  bladder.  The  latter  was  moderately  filled  with 
lear  urine.  The  dura  mater  was  normal;  the  pia  miitiT  at  the  siig- 
Ettal  suture  showed  opacities  and  patdies.  The  brain  was  somewhat 
lemic,  and  the  sinuses  contained  but  little  blood.  For  chemical 
analysis  were  reserved  the  stomach  and  contents,  a  portion  of  the 
(esophagus,  a  piece  of  the  liver,  a  portion  of  the  duodenum,  contents 
of  duodenum,  and  blood  from  the  heart;  also  the  pills  found  in  the 
stocking.  Tho  stomach,  part  of  the  oeaophngiis,  and  portions  of  the 
liver  and  dnodenum  were  analyzed  logether,  and  yielded  a  residue  of 
digitalis.     The  contents  of  the  stomach  gave  the  reactions  of  digitalis, 
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snd  several  very  anuD  green  paitide*  fooikd  in  the  stmudi  me  k 

served  for  the  micxoaoope.     Digitalis  vaa  also  preaont  in  tbe  ooBtenti 

of  tbe   duodenmn.     Anafyns  of  Ae  blood   gare   negatiTe  rMulo, 

Cbemical  and  micrcMGopical  ansljses  of  the  pills  abowed  ttwun  to  tatt 

aist  of  digitalis  powder;  tibe  putidea  from  the  stoinacfc  iRie  dw 

BBme.     Tbe  pbyaiological  test  was  also  earxied  out,  mni  witb  skkk. 

Tbe  symptoms,  whieb  tbe  deceased  had  saflFenid,  are  deaoibed  in 

the  report  of  tbe  examination.     He  eomplained  diiefly  of  loas  of  Mf- 

petite,  nansea,  constipation,  beadaehe,  and  dizzineaa.     On  exunini^ 

tion,  tbe  ill  appearance  and  a  strong  smell  fmn  tbe  month  wen  im 

noti<«able ;  tbe  tongne  was  bearilj  coated ;  prearare  over  tiie  staaaA 

occasioned  so  much  (X«nplaint  of  pain  that  there  arooe  a  saq>ia(iBaf 

exasperation.     There  was  no  fever.     Hie  pulse  was  slomd  to  56 

per  minnte.     There  were  no  other  symptoms.     In  spite  of  ^pnpri- 

ate  diet  and  medicine  his  condition  did  not  improve.     On  DeeaDber 

l^lst.  tbe  pube  was  still  slower,  52  per  minnte^     On  Decranber  36th. 

be  romitcd,  and,  on  emptying  the  vessel,  greenish,  slimy  masws  hid 

he«n  noticed ;  be  was,  therefore,  given  a  veasel  in  which  to  preanre 

tbe  Tomit.  in  case  of  its  happeiing  again,  iar  axaznination.    Thii 

T»3f]  was  not  oaed,  and  no  vomiting  bad  been  noticed.     His  nd 

condition  remained  tbe  same  till  the  end  of  tbe  month,  and  be  lo»< 

mon-  1.T  *ss  stTttiffxh-     He  complained  of  darkness  of  vision.  noi» 

in  tbe  ears,  ami  ^rcjt  weakness.    Examination  of  tbe  pnpi]s  showr< 

that  -±ev  reacted  well  and  were  of  eqnal  siie.     On  Jannair  9th,  h( 

compUined  of  swelling  in  the  neck  and  difficult  deglntiticxL     Exami 

nati<«i  f-howe-j  no  rraion  for  the  swelling,  and  tbe  physician  wished  ti 

make  a  farther  examination  of  tbe  abdiHuen  with  the  patient  in  si 

iipriii:  r*.-tfi:i->n :  but  the  patient  could  not  stand  on  account  of  faint 

nesi.  ttfcioh  ■ii^ir-peared  after  a  few  minutes  of  resL    In  tbe  couree  o1 

thi$  liav  tad  ihe  preo^iin^  be  complained  of  hiccough.     Early  in  tb« 

afterooiiTi  b«  v-asted  to  go  to  stool :  he  had  hardly  arisen  from  hii 

bed  when  h'e  >juik  <iown.  and  in  a  few  minutes  was  dead. 

869- — CiSE  XXL     Poiso5t:»q  bt  DiorrAXJir. 

•  CcwafUfd    b*    AMi^ttat    Prataem    Ckarlc*    HwrriacbM.    IL    D^    of   Hamri 

M«diol  SriraoLI 

tlVnttni.   ITa  pets  ■■fiat.    1579.   p.   909.     Aaaalca  d'H>0«M  PoUiqne.  18M. 

VoL  n.  p.   106.} 

On  yoTeaber  IT,  1S63,  Madame  de  Panw  died,  under  drcum- 
ftanoes  which  excited  snspioioDS  of  poisraiing.  These  suspieioi^s 
wvn*  diiwaed  against  Dr.  Coatv  de  la  Pommerais,  wha  was  pectmia- 
rily  inlecvsted  in  her  death.     The  bodr  was  exhumed  and  examined 
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lirteen  days  after  death.     It  was  in  a  remarkably  good  state  of 

preservation ;  it  was  well  nourished  and  plump,  and  showed  no  evi- 

Edencfi  of  disease.     There  were  no  marks  of  violence.     The  skull  was 

itact;   brain  normal.     Nothing  remarkable  about  tlie   mouth  and 

iroat.     Lungs  perfectly  healtliy;   no  hyperemia,  no  iutlaiiimatory 

langes,  no  tubercles.     Heart  normal,  and  contained  conside table 

kalf -coagulated  blood.     No  fluid   in  the  peritoneal  cavity.      Liver, 

jleen,  and  kidneya  normal.     The  stomach  and  intestines  showed,  in 

laces,  several  suffusions  of  blood  and  hyperemic  points;  there  was 

3thing  pointing  towards  acute  or  chronic  inflammation.     The  sexual 

Drgans  showed  no  evidence  of  disease  or  violence.    In  the  uterus  was 

fetns  of  seven  or  eight  weeks. 

The  conclusions  drawn  from  the  autopsy  were  that  ihcre  were  no 

itlitilogical  changes  to  account  for  death  from  natural  causes,  and 

lat  the  absence  of  any  characteristic  changes,  and  the  appearance'' 

tn  the  digestive  tract,  ftirnished  reasonable  grounds  for  suspecting 

Jeath  from  poison,  which  could  be  proved  only  by  chemical  analysis. 

The  stomach,  intestine,  lungs,  heart,  liver,  spleen,  and  kidneys  were 

erved  for  analysis.    The  floor  of  the  sleeping  room  of  the  deceaspd 

ras  also  examined.     Various  substances  found  in  the  posseseiou  of 

lie  accu.sed,  and  his  books  and  papers,  were  investigated. 

Among  900  chenycal  and  pharmaceutical  preparations  (mostly 
lomoopathic  remedies)  was  a  large  quantity  of  deadly  poisons,  out 
all  proportion  to  the  ordinary  needs  of  a  physician  and  more 
cially  of  a  homeopath.  There  were  four  vials  of  white  ar-^eiiic, 
of  corrosive  sublimate,  besides  sulphate  of  copper,  black  helle- 
3re  to  the  amount  of  125  grama,  powdered  nux  vomica  250  grams, 
awdered  stramonium  250  grams,  powdered  aconite  350  grams, 
owdered  belladonna  250  grams,  powdered  digitalis  125  grams, 
prussic  acid,  muriate  of  roorphin,  Btrychnin,  digitalin,  etc.,  etc  It 
ras  shown  that  the  accused  had,  on  October  4,  1861,  purchased  50 
entigrams  of  digitalin;  on  June  11,  1863,  1  gram;  June  19th,  2, 
rams;  total  3.50  grams,  of  which  but  0.150  for  less  than  one  twen- 
tieth of  the  whole  amount)  was  found.  So  large  an  amount  of  this 
tison  to  be  used  in  that  space  of  time  is  out  of  all  proportion  to  the 
fordinary  needs,  not  only  of  a  physician,  but  even  of  a  very  busy 
apothecary,  since  the  poison  is  of  such  a  dangerous  character  that  it 
can  be  given  only  in  very  small  doses  (1  milligram  or  less);  3,50 
grams  are,  therefore,  at  least  3,500  doses. 

Witnesses  testified  that  the  deceased  had  gone  about  her  duiies 
^■^nd  bad  been  in  good  health  up  to  the  evening  before  her  death.    The 
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first  symptoms  appeared  tn  the  nigbt,  and  were  repeated  violent 
vomiting,  and  rapidly  increasing  weakness.  The  pbjsician  fonnd 
her  pale,  very  agitated,  bathed  in  cold  perspiration ;  she  complained 
of  intolerable  headache;  the  polee  waa  irregular,  intermittent,  and 
hardly  perceptible;  the  heart's  action  was  tumultuous,  irregular,  and 
ceased  from  time  to  time. 

On  undertaking  the  chemical  analysis,  it  was  noticed  that  the 
stomach  and  intestine  were  not  at  all  decomposed  and  gave  off  no 
odor;  the  other  organs  were  tmdeigoing  decomposition.  The  latter 
were  analyzed  for  mineral  poisons,  but  with  a  negative  result.  The 
stomach  and  intestine  were  examined  for  organic  poison.  Varii-cs 
extracts  of  these  oi^;ans  w&re  made  and  employed  for  physiolc^ral 
teste. 

Scrapings  from  the  floor  where  the  deceased  had  vomited  were 
analyzed ;  oo  mineral  poisons  were  detected,  and  the  alcoholic  ex- 
tract was  further  employed  with  the  others  above  mentioned. 

The  first  experiment  waa  performed  with  the  last-mentioned  ex- 
tract    A  strong  medium-sized  dog  was  taken ;  incisions  were  made 
in  the  integument  of  the  thigh,  and  5  grams  of  the  extract  were  intro- 
duced into  the  connective  tissue ;  the  wounds  were  then  closed.    Be- 
fore the  operation  the  heart-beats  numbered  110  per  minute.    The  dog 
remained  apparently  well  during  the  first  forty-five  minutes.     He 
then  lay  down  and  began  to  tick  the  woimds.    At  the  end  of  two  hours 
and  twenty-five  minutes  he  vomited  three  times,  the  vomitus  being 
mucus  and  a  little  bile.     He  then  lay  down  again  very  weak  and 
anxious.    His  heart's  pulsations  were  94  per  minute,  irregular  and  itt- 
termitfent,  now  ceasing,  then  tumultuous.    Respiration  quickened  and 
somewhat  intermittent.      One    hour  later  repeated  vomiting;  pnl'* 
74,     Seven  hours  from  the  beginning  of  the  experiment  the  dog  was 
quite  exhausted;  on  being  ui^d  to  move  he  would  retch  and  vomit; 
pulse  C.?,  and  still  more  irregular  and  intermittent.     Twelve  hours 
later  ho  was  quite  cold,  but  in  full  possession  of  ponscion=ne«s:  >— Isp 
40,  weak  iind  very  irregular.     Respiration  superficial,  frequent,  in- 
tenniltent      Three    hours    later   the    dog  died  almost  without  "ny 
agony,  and  ivithont  any  coma.     Death  occurred  in  twenty-two  houra 
from  the  beginning  of  the  experiment     On  autopsy  the  organs  were 
found  to  be  normal ;  black,  thick,  partially  coagulated  blood  was  (0:i- 
tained  in  the  auricles  and  ventricles.     The  auricles  were  dilated,  the 
ventricles  contracted.     Apex  and  vicinity  bright  red.     Two  grams  oi 
the  extract  mixed  with  wafer  were  introduced  by  means  of  a  funnl 
into  the  stomach  of  a  rabbit.     The  pulsations  of  the  heart  were 
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pslowed,  irregular  and  intermittent     Respiration  embarrassed,    and 

eliortly  before  death  intermittent.     In  two  hours  and  five  minules 

Ithe  pulse  was  41,     Death  occurred  in  two  hours  and  forty-five  niin- 

jutes.     On  autopsy  tlie  organs,  excepting  the  heart,  were  found  nor- 

|inal.     The  ventricles  were  contracted,  auricles  dilated;  apex  bright 

red.      The  heart  wall    showed    several  abnormal,  small,  raised,    red 

spots. 

Five  grams  of  the  mixed  extracts  from  the  stomach  and  intestine 

were  introduced  into  the  thigh  of  a  strong  medium-sized  dog.     The 

pulse  was  102  before  the  operation.     In  two  and  a  half  hours   the 

I  animal  was  depressed  and  anxious,  and  lay  down.     Respiration   was 

(etertorous    and    intermittent  ;    pulse    84,    irregularly    intermittc-nt. 

'  Vomited  twice.     In  six  hours,  pulse  55 ;  respiraliou  superficial  iind 

.labored.     He  was  restless  and  uttered  faint  cries;  fully  conscious. 

'  Twelve  hours  later,  pulse  70,  dog  much  better.    In  twenty-four  hours 

from  the  beginning  of  the   experiment   the    pulse  was  90,  and  still 

>  somewhat  intermittent     Perfect  recovery  followed. 

Experiments  made  with  an  alcoholic  extract  from  scrapings  from 
[the  floor,  where  there  wa^  no  vomitns,  were  without  result.  The  f.\- 
tracts  from  the  floor  differed  chemically  from  each  other.  That  con- 
I  taining  some  of  the  vomitus  was  brown  in  color,  had  a  rancid,  oily 
odor,  and  a  bitter  taste.  Tannic  acid  threw  down  a  precipitate;  sul- 
phuric acid  produced  a  purple-red  color;  hydrochloric  a  green.  The 
f  other  was  not  bitter,  and  did  not  react  with  acids  as  did  the  first  At- 
tempts to  separate  the  active  principle  of  the  poison  from  the  extracts 
I  were  fruitless. 
The  preceding  experiments  showed  that  the  poison  was  one  baviug 
B  special  action  on  the  heart  They  were  repeated  with  frogs.  The 
hearts  of  tiree  frogs  were  exposed  in  order  to  enable  obaeiratlon  of  the 
ftction.  No  poison  was  given  to  the  first  frog;  the  second  received 
e  drops  of  a  solution  of  digitalin  (0,010  gm.  digltalin  in  5.00  gin. 
water)  under  the  skin ;  the  tliird  was  given  0.050  gram  of  the  poison' 
OU8  extract  from  the  floor.  The  following  table  shows  the  compara- 
tive rapidity  and  rhythm  of  the  heart's  contractions : — 


V: 


Frog 

No.  I. 

No.  11,            No.  IIL 

B  minutes 

*2 

20                        28 

10     - 

40 

10  irregular     24  irr^fular 

n    - 

40 

16                     20 

t»      " 

88 

0                        12  very  iriegulu. 

81      • 

SO 

0                          0 

The  hearts  of  the  two  poisoned  frogs  showed  contracted  ventricles 
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and  dilated  auricles.  Tbe  heart  mnsclea  showed  do  nucroseopie 
chaugea.  Thia  experimont  was  repeated  several  times,  and  the  slow- 
ing of  the  heart  and  the  irregularity  of  the  rhythm  were  constant 
phenomena.  NotwithBtanding  the  amplitude  of  the  slowed  heart 
beats,  the  blood  waa,  toward  the  end,  not  completely  ejected.  Thc^e 
aymptoiDS,  and  tiie  condition  of  the  heart  after  death,  are  in  full 
agreement  with  the  characteristic  phenomena  of  digitalis  poisoning,! 

The  results  of  those  experiments,  the  lack  of  abnormal  posi  mor 
tem  appearances,  the  previous  good  health  of  the  woman,  the  6nding] 
of  forged  letters  proving  the  accused  to  have  anticipated  the  de-thl 
of  the  deceased,  the  possession  and  use  of  such  a  quantity  of  tlitl 
deadly  poison  by  the  accused,  and  the  fact  that  he  was  pecuniarily! 
interested  in  the  woman's  death, — made  a  very  strong  case  agaiostj 
him.    He  was  declared  guilty,  and  subsequently  executed. 
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A  Peculiar  Oasb  op  Poisoniko  by  CABBOSi 

MONOSID. 


(Compiled    bj    Assistant    Profm^or    Chartca    Harrtngton,    BC    D.,    of    Bamrdj 

Medical  School.) 

<  VierteljatirBBchrift   fDr   gerioht.  Ucd.   nnd   Offentl.   BaniULUwcsen.    Bd.   XXIXJ 

p.  272.) 

On  September  27,  187—,  towards  5:30  o'clock  in  the  afternoon, 
iwo  workmen,  C.  H.  and  W.,  were  engaged  in  a  paper  factory  filling  a 
large  iron  kettle  with  rags.     The  kettle  waa  of  spherical  form   and 
3.40  meters  in  diameter;  it  was  in  a  large  airy  room  with  a  number 
of  others  of  the  same  sort.     The  kettles  rotate  on  an  axis,  and,  at  the 
upper  part  of  each,  is  an  opening  just  large  enough  for  a  man  to  go  i 
through  into  the  interior.     The  kettles  are  filled  by  means  of  a  hop- ' 
per  arrangement   coming    through    a    trap  door  in  the  floor  above, 
which  is  about  0,76  meter  from  the  uppermost  surface  of  the  kettles 
The  partially  cleansed  and  finely  cut  rags  are  fed  loosely  from   the 
hopper  into  the  kettle,  after  which  a  man  goes  through  the  opening 
and  treads  them  down  more  firmly.     The  amount  necessary  to  fill  a 
kettle  varies  according  to  the  character  of  tbe  rags,  from  1,000   to  I 
1,500  kilograms.     Slaked  lime  in  the  form  of  milk  of  lime  is  then , 
introduced  through  a  tube;  the  amoimt  used  varies  according  to  the . 
rags,  and  requires  from  100  to  200  kilograms  of  calcined  lime  for  ita 
preparation.     The  opening  is  then  closed  and  the  kettle  rotated  by 
machinery;  steam  is  introduced  through  a  pipe  in  the  axis  and  the 
rc'Hulliiig  lye  nm?  olT  through  an  escape  pipe.     The  plugging  of  these 
pipes  by  rags  is  prevented  by  sieves.    The  operation  requires  for  com- 
pletion from  four  to  twelve  hours. 
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Wlien  the  workmen  had  filled  the  kettle  with  rags,  C.  H.  went  in- 
»i<Ie  in  order  to  tread  theni  down ;  meanwhile,  W.  left  the  factory  to 
do  an  errand.     On  returning  after  a  ehort  interval  he  missed    his 
comrade;  receiving  no  reply  on  calling  out,  and  Ending  no  reason 
for  his  absence  from  the  room,  he  climbed  into  the  kettle.     There  he 
nciticed  that  the  rags  were  more  firmly  packed,  filling  only  one  half 
of  the  kettle;  lying  on  the  raga  was  the  apparently  lifeless  H.     After 
vainly  trying  to  rouse  him,  he  climbed  out  without  having  felt  in  the 
least  unwell,  brought  a  lamp,  and  called  another  workman,  J.  H.,  to 
his  aid.     W.  again  climbed  in  while  J.  H,  held  the  lamp  at  the  open- 
ing in  order  to  light  up  the  interior.     It  was  then  about  6  o'clock. 
When  W.  had  convinced  himself  that  H.  was  dead,  he  went  to  give 
information  at  the  office.     Meanwhile,  several  workmen  came  into 
the  room,  and  the  workman  J.  H.,  a  very  strong  roan,  climbed  into 
the  kettle  and  lifted  the   corpse,   so    that  the   others  standing  above 
could  draw  it  out     After  about  half  an  hour,  during  which  efforts 
to  revive  the  deceased  were  fruitless,  W,  again  climbed  into  the  kettle 
to  continue  the  packing.     To  his  horror  he  found  a  second  corpse, 
that  of  J.  H.  who  had  lifted  out  the  first,  and  who,  in  the  general 
excitement  had  not  been  missed.     The  death  of  C.  H.  had  not  been 
ascribed  to  the  development  of  gas,  but  to  apoplexy,  and  that  J.  H. 
might  require  assistance  in  petting  out  of  the  kettle  had  not  been  i-un- 
eidered.     W,,  while  trying  to  revive  J.  H,,  became  unwell,  and  was 
barely  able  to  get  out  of  the  kettle.     The  symptonia  were  those  of 
suffocation,  and  disappeared  only  after  long  exposure  to  fresh  air. 
This  led  to  the  conclusion  that  poisonous  gas  must  have  been  de 
reloped  in  the  kettle,  and  caused  tlie  two  deaths.     In  order  to  remove 
the   second   corpse    with   more   ease  and  leas  danger,  the  kettle  was 
turned  on  its  axis  till  the  opening  came  nearer  the  floor.     The  over- 
aeer  then  introduced  a  burning  lump  and  the  upper  portion  of  his 
body  into  the  ca^^ty.  to  discover  the  whereabouts  of  the  corpse;    on 
finding  it,  he  withdrew,  and  instructed  the  workmen  as  to  its  posi- 
tion.    A  workman  now  introduced  his  arm  into  the  opening  up  fi 
the  shoulder,  for  the  purpose  of  reaching   and    drawing   forth    the 
body.    A  second  man  stood  next  to  him  with  one  hand  inside  to  seize 
the  body  as  soon  as  it  should  be  brought  within  reach;  s  third  stood 
by  ready  to  assist    The  overseer  stood  with  a  lamp  about  three  yards 
from  the  hole,  when,  suddenly,  a  violent  explosion  occurred,  mon- 
or  less  severely  injuring  the  three  workmen,- — especially  the  first  men- 
tioned.   Tlie  contents  of  the  kettle  were  ignited,  but  soon  qtienched  by 
^B  means  of  a  powerful  stream  of  water,  then  removed  from  the  vessel. 
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iTxatninatiou  of  the  wet  and  partially  cbarrod  rags  icvetled  ^  pm- 
once  n{  a  large  amount  of  fragments  of  lime.  Thia  gave  an  impoTtut 
hint  towards  explaining  the  catise  of  death,  which,  on  the  mppofli- 
tion  that  C.  H.  had  performed  the  operation  in  the  naoal  maniier, 
wae  very  mysterious.  The  theory  of  the  overseer  wag  that  C  H.,  in 
order  to  avoid  slaking  lime,  and  thus  save  an  hour,  had  thrown  in 
the  lime  before  filling  with  rags,  intending  to  let  the  steam  sIiJk  it 
The  workmen  W.  bad  noticed  nothing  of  the  sor^  yet  it  had  tnec 
possible  for  H.  to  throw  in  lime  while  W.  brou^t  raga.  The  direc- 
tor admitted  it  to  be  very  possible  that  a  oertain  anKMint  of  water  bnl 
been  left  in  the  kettle  from  the  laat  cleaning. 

The  theory  of  the  development  of  carbonic  ozid  and  hydrid  fnn 
dry  distillation  of  the  raga  was  strengthened  at  the  aotopey  b^  tbe 
veiy  noticeable  characteristic  li^t  red  blotches  (suggitlationa)  oi 
the  body. 

The  autopsy  was  performed  62  hours  after  death.  The  sun 
bright  red  color  was  observed  in  the  interior  of  the  body,  especiiU^ 
marked  in  the  blood  and  muscles.  This  red  color  was  not  so  maiied 
in  the  body  of  J.  H.  Decomposition  was  comparatively  far  advancd 
in  both  bodies;  rigor  mortis  was  present  in  J.  H.  only  in  the  lower 
extremities.  In  both  cases,  vomitos  was  found  in  the  respiratoij 
tract;  in  the  body  of  C.  H.,  only  a  small  number  of  dou^y  clnmp' 
were  found  in  the  foamy  mucus  which  filled  the  trachea,  bnt  lai^r 
masses  were  present  in  the  mouth,  nose,  and  oesopbagns.  In  tbe 
lungs  of  J.  H.,  as  far  as  the  medium-sized  bronchi,  fine  food  par 
tides  and  foam  were  discovered ;  the  trachea  contained  more  of  the 
same,  and,  immediately  above  the  bifurcation,  waa  completely 
plugged  by  a  strongly  wedged  mass  of  food.  The  lungs  of  both  were, 
as  is  usual  in  suffocation,  edematous,  and  on  the  surface  empbysemi- 
toua.  No  ecehymosea  were  found  in  the  lungs,  heart,  or  pericardium. 
The  blood  vessels  of  the  skull  and  brain  of  C.  II,  were  very  full; 
thode  of  J.  H.  not  in  so  marked  a  degree.  Tbe  spectroscopic  exam- 
ination of  the  blood  was,  unfortunately,  not  carried  out 

The  investigation  of  this  case  included  consideration  of  the  nature 
of  the  poisonous  gas.  It  was  already  evident  that,  when  inhaled,  it 
was  either  incapable  of  supporting  life,  or  capable  of  exeicising  an 
active  injurious  infiuence,  or  both,  and  that  it  was  an  explosive.  As 
to  its  development:  Admitting  the  presence  of  a  certain  amount  of 
water  in  the  kettle,  which,  if  not  left  from  the  provioua  cleaning,  may 
have  been  present  as  dampness  in  the  rags  (hygroscopic,  etc),  it  is 
evident  that,  when  brought  into  contact  with  the  unslaked  lime,  hj- 
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drate  of  calcium  will  be  formed,  with  ihe  development  of  a  great 
aiDOuut  of  heat  The  rags  in  contact  with  the  lime  would  thus  be 
subjected  to  a  aort  of  dry  distillatiou,  or,  owing  to  a  lack  of  oxygen, 
to  an  incomplete  combustion.  Under  such  circ\inistances,  gaseous 
compounds  would  be  developed,  of  which  carbon  monoxid  and  marsh 
gaa  are  the  moat  important.  Both  of  these,  and  especially  the  for- 
mer, are  specifically  lighter  tliaii  air,  with  which  they  easily  mix; 
both  are  colorless  and  odorless;  both  may  be  inhaled  without  any 
irritnting  effect  on  the  mucous  membrane.  The  marsh  gas  of  itself 
produces  no  injurious  effects  when  inhaled,  though  it  is  incapable 
of  supporting  life.  Mixed  in  certain  proportion  wilh  air,  and  ig- 
nited, it  explodes  violently;  the  explosion  does  not  occur  when  the 
jiroportion  of  air  is  less  than  six  times,  or  more  than  fourteen 
times,  that  of  the  gaa.  The  carbon  monoxid,  on  the  contrary,  is  not 
only  incapable  of  supporting  life,  but  acta  as  a  poisoa  on  respiration. 
Mixed  with  air  in  a  proportion  of  5  per  cent,  it  soon  brings  on  un- 
consciousness and  deatb.  Neither  in  the  pure  state  nor  when  mixed 
with  air  is  it  explosive;  it  bums  in  the  air  with  a  blue  flame  In  car^ 
bon  dioxid.  The  explosion  which  occurred  in  this  case  is  easily  ex- 
plained, and  the  reason  of  its  nonoccurrence  on  the  first  exposure  of 
the  lamp  to  the  atmosphere  of  the  kettle  is,  evidently,  that  the  pro- 
portion of  marsh  gas  in  the  kettle  was  too  small  or  too  large  for  an 
explosion  to  occur.  The  post-mortem  appearances — especially  those 
of  C.  II. — were  cbaracteristic  of  poisoning  by  carbon  monoxid.  The 
bright  red  ailor  and  tlie  fluidity  of  the  blood  in  both  cases,  the  bright 
red  color  of  the  auggillations  on  the  body  of  C.  H.>  and  the  bright 
red  muscles  of  both,  in  spite  of  advanced  decomposition,  have  l>een 
mentioned.  The  character  of  the  blood  is  especially  characteristic 
of  poisoning  by  carbonic  oxid.  The  body  of  J,  H,  was  not  so  marked 
as  that  of  C.  H.,  nor  was  tlje  blood  so  light  in  color;  decomposition 
was  further  advanced.  The  relatively  few  characteristic  apjicap- 
anccs  of  carbonic  oxid  poisoning  in  the  case  of  J.  H.,  and  the  fact  of 
the  trachea  having  been  firmly  plugged  by  vomited  food,  had  an  im- 
portant bearing  on  the  verdict  of  the  examiners. 
The  finding  was  in  snbstauce  as  follows: — 

1.  The  death  of  C.  H.  was  caused  by  inhalation  nf  carbonic  oxid 
gas  developed  in  the  rags  by  the  heat  produced  by  the  change  of 
quicklime  to  milk  of  lime. 

2.  The  death  of  J.  H.  was  due,  directly,  to  inhalation  of  vomited 
food,  and,  indirectly,  to  poisoning  by  carbonic  oxid  gas. 

3.  The  explosion  in  the  factory  was  due  to  the  ignition  of  a  mix- 
ture of  marsh  gas  (light  carbureted  hydrogen)  and  air. 
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Ob  Uw  SOtli  of  JmiuT7,  18«9,  Uttnm  tesspooufnla  of  fluid 
of  grfjttaiom  were  administpred  to  s  jvoagy  healtli^  married 
Benerml  weeks  adraaeed  in  pi^nancj,  vbo,  at  tbe  time,  oompliiMd 
of  ao  iericQs  iUness.  In  two  hours  after  *«*""j;  the  doee,  the  patieu 
eoniplataed  of  p«in  in  the  stomach,  nausea,  and  HimTmaif  of  nnoa. 
These  symptoms  were  soon  succeeded  bv  gneat  imiTliiimuii,  iaefii» 
tual  efforts  to  romit,  and  free  perspiration  o\'«r  the  bodv.  At  tbe  et- 
piratioa  of  about  fire  hours  tbe  pulse  wss  found  feeble,  im^nki, 
and  with  intennitient  beats;  there  was  great  prostration,  witb  irrepn- 
lar  breathing  and  slow  respiration.  The  skin  was  dry ;  extremibei 
cold;  the  pupils  e^anded  and  ioseosible  to  light;  the  eves  fixed;  in- 
ability to  raise  tbe  eyelids.  Tbe  vital  powers  rapidly  gave  way,  uii, 
without  coti^'ulsidos,  death  occurred  in  about  eeren  hours  and  a  htit 
after  the  poison  bad  beeo  taken. 

Post-mortem  appearances. — Eight  days  after  death  tbe  bodj  pre- 
sented the  following  appearances,  as  described  by  Dr.  J.  H.  Steplmi- 
son,  who  made  the  autiiipsy :  Countenance  natural  a^  in  sleep.  So 
emaciation,  and  body  in  a  perfect  state  of  preservation.  CadaTerie 
rigi'lity  very  slight.  The  back  of  the  neck  and  between  the  shoulder^ 
extending  the  full  length  of  tbe  spine,  as  also  the  depending  part«  of, 
the  thighs,  and  tbe  arms  to  the  elbows,  presentod  a  congested  nppei^ 
ance.  The  membranes  and  substances  of  the  brain  and  medulla  "l*- 
lonpata  were  normal.  The  adipose  tissue  remarkably  thick,  snd 
liighly  tinged  throughout  with  bilious  matter.  Lungs  sligfatlv 
liipsed,  natiind  in  appearance,  and  superficial  veins  con^;ested.  H 
normal  in  size,  3ur)erficial  veins  injected,  and  tbe  caHties  greslly 
distended  with  dark  grumous  blood,  inside  of  which  was  fowti  * 
well-defined  membrane  identical  in  appearance  witli  that  foond  in 
diphtheria  and  paeu do-membranous  croup.  Tbe  abdomen  presented 
no  tympanitic  distention.  Stomach  was  slighfJy  distended  with  gu, 
and  contained  a  small  quantity  of  ingesta.  Peritoneum  and  inte^ 
tines  in  a  healthy  condition.  Liver  and  investing  membrane  normal; 
left  kidney  congested.  The  uterus  was  Blightly  enlarged  and  cod- 
tained  a  fetus  of  about  five  weeks'  devolopment 
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A  small  quantity  of  the  contenta  of  the  stoiD&cb,  which  escaped 

am  the  organ  at  tlje  time  of  the  disaection,  was  collected  separately 

a  small  bottle,  the  stomach  with  the  balance  of  its  contents  was 

;>Iaced  in  a  larger  bottle.     These  bottles,  with  their  contents,  were 

efiilly  sealed  and  remained  undisturbed  until  the  17th  of  May. 

it  tliis  time  the  contents  of  the  bottle  coQtainiDg  the  stomach  were 

found  to  have  undergone  considerable  decomposition.     A  little  pure 

falcohol  was  addetl  to  the  decomposing  mass,  and  it  was  then  allowed 

remain  until  the  13th  of  June,  when  the  chemical  examination  of 

he  contents  of  both  bottles  waa  commenced.     On  analysis  of  their 

^contents  by  Dr.  T.  G,  Wormley,  both  gelsemie  acid  and  the  base  gel- 

LBemin  were  found. 

It  will  be  observed  that,  in  this  case,  only  three  teaspoonfuls    of 
ae  fluid  extract  were  taken.     Presuming  it  to  have  had  about  the 
[flame  strength  as  a  preparation  examined  by  Dr.  Wormley,  the  quan- 
'  tity  of  the  alkaloid  contained  in  this  amoimt  could  not  have  much  ex- 
[eeeded  the  sixth  part  of  a  grain.     This  would  aecm  to  indicate  the 
iBlltaloid  to  be  one  of  the  most  potent  poisons  at  present  known.     On 
reomparing  the  intensities  of  the  reactions  of  the  several  reagents  ap- 
plied to  the  base  recovered  from  the  stomach,  with  those  obtained  by 
the  same  reagents  from  solutions  of  the  alkaloid  of  known  strength, 

Iit  was  inferred  that  the  quantity  of  the  base  recovered  in  this  case  did 
not  much,  if  any,  exceed  the  fiftieth  part  of  a  grain. 
The  fact  that  the  stomach  with  its  contents  had  undergone  consid- 
erable decomposition,  and  also  that  the  chemical  examination  was  not 
made  until  some  months  aft^r  death,  would  seem  to  indicate  that  the 
poison  is  not  readily  destroyed  by  decomposition,  and  that  it  may  be 
recovered  after  comparatively  long  periods,  even  when  taken  only 
in  small  quantity. 


872. — Case  XXIV.     Poisoning  by  Beli.adonba. 

(Com  pi  I  ml    bj    AuiBt&nt    Profmtior    Cbarlue    Harrington,    M.    D.,    ot    Rarvurd 

Medicnl  Scliool.) 

(ThB  Uneet,  Jul;   16,   1870.  p.  B3.| 


^m  Ann  H.,  aged  aixty-siz,  swallowed  about  a  teaspoonful  of  bella- 
donna liniment  on  March  19,  at  11  a.  m.  At  11 :30,  a  friend  found 
her  wandering  in  her  mind,  and,  having  ascertained  what  bad  hap- 
pened, administered  an  emetic,  but  without  inducing  vomiting;  sub- 
sequently two  other  emetics  were  given,  but  all  failed  to  have  any 
effect.  At  3  P.  M.  she  was  taken  to  the  Royal  Infirmary,  Bristol ;  slie 
was  then  delirious,  talking  fast,  and  throwing  her  arms  about  in  an 
excited  but  feeble  way;  her  pupils  were  widely  dilated  and  insen- 
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sible  to  light ;  her  pulae  was  126.  The  Btomach  pomp  wu  used,  bul 
very  little  fluid  was  brought  up.  At  2 :46  she  was  very  restless,  toss- 
ing about  in  the  bed,  picking  at  the  bedclothes,  and  throwing  sboul 
her  arms  in  a  meaningless  way,  but  partially  consciona  of  what  wu 
said  to  her.  She  wished  to  sit  ap  in  bed.  She  could  swallow  fluids 
with  diJBcultj,  and  drank  some  strong  coffee.  Fulae  116;  respira- 
tion natural,  rather  slow.  She  was  ordered  a  draught  eoutaining  SO 
minims  of  tincture  of  opium,  and  a  bypodeTmic  injection  of  ace- 
tate of  morphin  (^  gr.)  was  given  soon  afterwards.  A  "ealaba^ 
ized  disk"  was  placed  in  one  eye  (the  left) ;  in  about  tw^nt^  miontn 
the  left  pupil  had  contracted  to  a  pin's  point,  the  right  pupil  renuin- 
ing  widely  dilated.  At  3 :30  she  was  less  active  in  her  movementa, 
and  seemed  more  drowsy.  The  morphin  injection  (^  gr.)  wm  re- 
peated. At  4 :30  the  right  pupil  was  still  widely  dilated,  the  left  re- 
maining contracted.  Her  pulse  was  100,  of  good  strength ;  breath- 
ing alow.  She  was  more  oomatoae,  and  breathed  stertorously  if  an- 
disturbed  for  a  few  seconds.  Another  subcutaneous  injection  of 
acetate  of  morphin  (%  gr.)  was  given.  At  6:15  she  was  deeplj 
comatose,  and  apparently  bad  ceased  to  breathe;  no  Tespiratitm  wi! 
visible  for  a  full  minute,  but  her  pulse  was  moderately  full,  at  100; 
her  hands  were  blue,  and  feet  tending  to  get  cold.  Artificia]  inspi- 
ration by  Silvester's  method  was  resorted  to,  when  she  b^an  to  breathe 
again  regularly,  but  very  slowly,  about  four  respirations  occurring  in 
ft  minute.  Enemata  containing  ammonia,  brandy,  and  coffee  were 
given,  and  galvanism  to  the  respiratory  muscles  was  resorted  to.  At 
8:30  she  remained  deeply  comatose;  no  reflex  movements  could  be 
obtained;  respirations  were  five  or  six  per  minute;  pulse  100;  cer- 
vical veins  were  much  distended ;  lips  were  blue,  and  the  heart's  im- 
pulse diffused  and  weak.  Brandy  and  coffee  enemata  were  given 
every  hour,  and  galvanism  was  used  at  intervals.  At  1 :30  a.  m.,  on 
the  20th,  respirations  were  six  or  seven  per  minute ;  pulse  100,  but 
variable,  at  one  minute  good,  at  another  very  weak  and  small- 
Venous  distention  in  the  neck  had  subsided.  The  right  pupil  re- 
mained dilated  widely  and  insensible  to  light,  and  the  left  contracted 
till  the  time  of  her  death,  which  took  place  at  3  o'clock,  sixteen  hours 
from  the  time  of  her  having  taken  the  poison.  At  the  post-mortem 
examination,  thirty-four  hours  after  death,  the  lungs  were  found  full 
of  blood ;  the  right  side  of  the  heart  contained  but  little  black  blood, 
tho  left  side  being  very  firmly  contracted.  The  brain  was  slightlv 
congested.  The  stomach  and  other  organs  presented  nothing  abnor- 
mal.    At  the  time  of  the  autopsy  both  pupils  were  equally  dilated. 


CASES  OF  POISONING.  BELLADONNA. 


[I  872 


The  patient  took,  in  divided  doses,  11/12  of  a  grain  of  acetate  of 
lioorpliin  aubcutaneoualy,  and  40  minima  of  tincture  of  opium  by  the 
[mouth.  Not  the  slightest  effect  was  noticeabJe  in  the  right  pupil, 
«.,  the  one  which  was  not  acted  on  by  the  Calabar  bean,  Except- 
[ing  that  this  pupil  was  dilated,  the  patient's  condition  exactly  re- 
ihied  that  of  opium  poisoning,  after  the  delirium  l>ad  subsided 
Ijnto  coma.  No  evident  result  was  traceable  to  the  morj^'^iin  admin- 
[istered,  except  that  the  coma  deepened,  and  the  breathing  got  slower; 
^but  these  symptoms  doubtless  were  due  to  the  be  11  a  do  una,  uninflu- 
iced  by  tlie  medicinal  doses  of  opium  and  morphin. 


873, — Case  XXV.     Poisoning  by  Athopin, 

(OompiM    b;    AsBistftnt    ProfesBOr    Charles    HBrrin^Um,    M.    D.,    of    HarrU'd 

Medical  School.) 

(British  Mpdical  Jounul,  Oct.  6,  187S,  p.  SIS.) 

Charles  S.,  aged  forty-five,  a  gardener,  swallowed  a  teaspoonful 
l>f  lii|uor  atrupiro  sulphatia  on  August  6,  1875,  and  was  taken  to  the 
TulhaQe  Hospital.     He  said  that  he  was  attending  an  ophthalmic 
spital  for  an  affection  of  the  eye,  and  received  some  drops,  as  well 
a  larger  bottle  of  medicine  for  internal  use.     He  was  in  the  habit 
pouring  out  his  daily  allowance  of  the  latter  into  an  ounce  aud  a 
balf  vial,  and  carrying  it  in  the  same  pocket  with  the  atropin.     About 
p.  M.  he  left  work,  and,  when  he  took  his  medicine,  by  mistake, 
rank  from  the  wrong  bottle.     He  felt  nothing  particular,  but  told 
lie  clerk,  who  brought  him  home,  what  he  had  done.     He  was  then 
quite  sensible;  there  were  no  symptoms  or  signs  whatever  except  ex- 
cessive nervousness.     The  left  pupil  was  dilated  from  a  previous  ap- 
plication of  the  atnipin.      Mr.   Greenway  gave  him   an  emetic  of 
ipecacuanha  wine;  but  this  not  acting  quickly  enough,  it  was  fol- 
lowed by  20  grains  of  sulphate  of  zinc  in  mustard  and  water,  and  he 
was  told  to  walk  about    At  1 :39  p.  M.  hia  pulse  was  140,  small  and 
regular;  temjierature  98°,     He  staggered  as  be  walked,  and  com- 
plained of  giddiness.     The  pupils  were  not  affected.     No  vomiting 
supervening,  hia  stomach  was  washed  out  with  the  s1«mach  pump. 
He  lost  power  over  his  legs,  and  became  quite  helpless  and  uncoii- 
acious;  his  pulse  became   excessively    weak    and    irregular;  he  was 
given  1  dram  of  tincture  of  digitalis  in  brandy.     At  2:15  he  began 
to  talk  quickly,  and  looked  flushed.     At  2 :45  the  pulse  was  148,  full ; 
the  akin  was  dry.     The  face  was  very  much  flushed.     He  had  very 
violent  delirium,  requiring  three  men  to  hold  him.     The  pupils  had 
Vol.  tl.  MxD.  JuB.— 60. 
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gradually  enlarged  till  they  were  nearly  folly  dilated.  The  tongae 
was  dry  and  brown;  be  could  swallow  after  some  compulaon. 
Vomiting  continued  at  intervals,  and  black  coffee  was  given  liim  dov 
and  then.  His  feet  became  cold ;  mustard  was  applied  to  than.  At 
3:15  p.  M.  the  pulse  was  156,  amaller;  temperature  99°.  He  tu 
quieter,  and  bad  a  tendency  to  sleep.  The  pupils  were  the  same,  ind 
insensible  to  light  He  did  not  retract  his  legs  when  they  mn 
pricked  or  pinched.  When  spoken  to,  he  did  not  seem  to  hear,  being 
evidently  quite  unconscious.  At  4  p.  m.  the  pulse  was  144.  He 
seemed  generally  the  same,  except  that  when  his  name  was  shoated 
in  his  ear,  he  opened  bis  eyes  and  turned  his  head  in  the  direction  of 
the  sound.  For  the  first  time  the  respiration  seemed  labored  ud 
quick,  accompanied  by  flapping  of  the  cheeks  when  he  was  permitted 
to  sleep.  He  now  moved  both  arms  and  legs,  at  times ;  twitching  of 
some  of  the  muscles  was  noticed.  He  had  a  mustard  poultice  over 
his  cardiac  region,  and  small  quantities  were  administered.  An 
enema  of  castor  oil  was  ^ven.  At  1  r.  m.  the  pulse  was  140 ;  respi- 
ration 40  per  minute.  The  tongue  was  as  before,  the  face  less  flushed, 
and  the  skin  still  quite  dry.  He  was  decidedly  more  oonacious,  u, 
when  told  to  put  out  his  tongue,  he  did  so,  and  said  "yes"  when 
called.  He  caugbt  at  imaginary  objects.  On  account  of  his  pre- 
carious state,  Dr.  Milner  Fotbergill  was  requested  to  see  him.  He 
advised  that  the  treatment  be  continued. 

Dr.  Fothergill  spoke  to  him,  and  he  answered  fairly  intelligibly. 
At  9 :15  p.  M.  the  pulse  was  140,  small  and  regular ;  temperature 
102°;  respiration  50  per  minute,  laboring.  On  cursory  examina- 
tion of  the  chest,  a  few  moist  rales  were  heard  about  the  bases.  He 
recognized  some  friends  who  came  to  see  hira.  The  skin  and  tongue 
were  as  before.  As  soon  as  he  fell  asleep  he  commenced  to  talk  unin- 
telligibly. The  pupils  were  as  before.  Neither  bowels  nor  bladder 
had  acted.  At  10:35  p.  m.  the  pulse  was  140,  full  and  regular:  tem- 
perature 102.4" ;  respiration  60.  '  The  bowels  had  acted  slightly. 
He  was  inclined  to  become  violently  delirious,  as  Dr.  Fothergill  had 
foretold.  His  general  condition  was  unchanged.  He  had  been  having 
eggs,  coffee,  milk,  etc.,  and  a  little  brandy  at  intervals.  At  11:45 
the  catheter  was  passed,  but  the  bladder  was  empty,  and  there  was  no 
dullness  over  the  pubes.  He  had  considerable  tympanites,  and  ten- 
derness over  the  abdomen. 

August  7,  1:30  p.  M.  The  pulse  was  182,  full  and  regular;  tem- 
perature 103°;  respiration  56.  He  passed  a  fair  amount  of  orine 
in  the  sheets.  His  skin,  pupils,  and  tongue  were  as  before  reported. 
He  complained  of  great  thirst,  te  allay  which  ice  was  given.      At 
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1:45  tlie  pulse  wae  130,  full  and  regular;  temperature  102.6"*;  res- 

airation  48.     He  was  dow  nearlj'  conscioua,  and  intelligible  in  hie 

swers;  but  directly  he  fell  asleep,  he  coiiiinenced  to  talk  and  mutr 

9r.     At  4:30  the  pulse  wae  92,  small  and  slightly  irregular.     He 

3w  remembered  taking  the  poison,  and  knew  where  he  was.     Be 

B(J  very  pale.     At  6:30  the  pulse  was  115;  temperature  100.4°; 

piratioD  30.     The  bowels  had  acted  very  freely  three  times.     Am- 

nonia  and  bark  were  ordered.    At  11 :45  the  pulse  was  140,  full  and 

liar;   temperature   102.2°;   respiration   36,     He  complained  of 

arencas  at  the  pit  of  the  stomach.     The  bowels  acted  twice  again. 

le  had  perspired  for  the  first  time.     The  tongue  and  mouth  were 

dry.     On  applying  the  light  of  a  candle  to  the  pupib,  the  right 

[iDtracted  slightly ;  the  left  did  not     He  said  he  had  bad  very  pleas- 

int  dreams.      At  9   p.    m.   the   pulse   was   144,    full;   temperature 

102.4°;  respiration  52.     The  skin  was  now  moist     He  passed  some 

[urine  of  an  amber  color,  specific  gravity  1.015;  no  albumin.     At 

1 10:40  p.  M.  the  pulse  was  156,  small;  temperature  100.6°;  respira- 

l<ios  52.     The  pupils  were  still  much  dilated.     He  complained  of  no 

August  8,  10  A.  M.  He  passed  a  fair  night,  sleeping  at  intervals. 
fe  vomited  once;  the  bowels  acted  four  times.  He  took  his  food 
veil.  He  complained  of  some  pain  over  the  right  aide  of  his  chest, 
l&nd  had  commenced  to  cough  and  expectorate.  He  was  very  thirsty. 
fThe  tongue  was  as  before.  The  left  pupil  still  dilated ;  the  right  was 
inch  smaller,  and  contracted  on  looking  at  a  bright  light  On  ex- 
lining  the  chest  in  front,  both  lungs  were  resonant  and  otherwise 
noimaU  Behind,  at  the  base  of  the  left  lung,  a  limited  area  of 
crepitation  was  found,  but  no  dullness.  Over  the  right  base  was  a 
small  crepitation  extending  upwards  to  the  spine  of  the  scapula,  and 
very  slight  dullness.  The  sputum  was  rust-colored  and  scanty.  He 
was  ordered  a  mustard  poultice  to  the  right  base,  and  3  grains  of  car- 
bonate of  ammonium  in  decoction  of  senega  every  three  hours;  also 
3  drams  of  brandy  every  hour,  with  milk,  beef-tea,  etc 

August  9,  10  A.  M.  Pulse  160,  regular;  temperature  100.2°; 
respiration  60.  He  slept  fairly  well  during  the  night,  but  in  the 
morning  complained  again  of  pain  in  the  right  side  of  the  chest  On 
examination  of  the  chest,  dullness  as  far  as  the  spine  of  the  righl 
iioapula  was  found,  and  tubular  breathing  and  bronchophony,  but  no 
crepitation.  Over  the  left  lung,  posteriorly,  there  was  rough  breath- 
ing, but  otherwise  tlie  respiration  sounds  were  normal.  At  11  p.  m. 
a  sudden  chtmge  for  the  worse  set  in,  and  the  symptoms  increased 
until  death,  which  occurred  at  2:40  a.  ii. 
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The  autopsy  waa  performed  aixty-five  hours  after  death.  The 
body  waa  well  nourished.  The  abdomen  was  swollen,  tympanitic, 
and  had  a  green  color.  The  right  side  of  the  chest  was  duller  than 
the  left,  Tliere  was  very  little  hypostatic  congv-xtion.  The  pupil* 
were  slightly  dilated.  There  was  no  rigor  mortis.  The  pericardium 
contained  no  fluid.  The  heart  was  enlarged  and  very  soft;  the  right 
half  was  much  distended  with  dark  coagulated  blood;  the  coagula 
extended  into  tlie  venffi  cava?.  The  left  aide  of  the  heart  was  empty, 
and  the  muscular  walla  were  soft.  The  mitral  valve  admitted  three 
fingers.  The  pulmonary  valves  were  competent  and  healthy.  The 
aorta  was  slightly  incompetent  and  atheromatous. 

The  middle  lobe  of  the  right  lung  wag  healthy  and  crepitant 
throughout;  thp  lower  lobe  was  hepatized  and  noncrepitant  Therf 
was  alight  exudation  of  blood-stained  material,  on  section.  Thpn- 
was  no  pleuritic  effusion  or  adhesion  at  the  base.  The  liver  was  nat- 
ural in  size,  extremely  soft,  aoraewbat  pale  in  color,  and  fatty  on 
section.  The  spleen  was  about  five  inches  long,  very  soft  and  friable. 
The  kidneys  were  also  very  soft,  breaking  down  on  removal.  Thp 
cortex  waa  congested,  and  the  capsules  very  adherent.  The  bladder 
contained  a  small  amount  of  urine.  The  [esophagus  had  a  patch  of 
congestion  at  the  upper  extremity,  and,  at  the  cardiac  end,  some  con- 
gestion extending  into  the  cardiac  end  of  the  stomach,  which  was  also 
congested  as  far  as  its  middle.  The  duodenum  was  congested  at 
various  points.  At  the  lower  end  of  the  ileum  there  was  a  patch  if 
redness  of  the  size  of  the  palm  of  the  hand.  No  breach  of  surface 
existed.  The  pia  mater  was  excessively  congested.  The  brain,  on 
section,  appeared  to  have  more  bloody  points  than  usual;  the  lateral 
ventricles  contained  some  bloody  serum.  The  substance  of  the  brain 
waa  very  soft 

874. — Cask  XSVI.     Poisohtno  by  Stktchniw. 

(Compiled    by    Assistwit    Professor    Charles    Harrington,    M.    D..    o(    Bsmrd 

Medical  School.) 
(From  reports  of  the  trial  of  David  L.  Mogoon. 

Mrs.  D.  L.  Magoon,  of  Raymond,  N.  H.,  a  woman  of  advanced 
years,  died  suddenly  in  the  afternoon  of  August  31st,  1874.  Her 
husband,  David  L.  Magoon,  on  that  day  took  from  his  pocket  a  bottle 
of  "essence  of  peppermint,"  poured  some  out  into  a  tumbler,  added 
hot  water,  and  carried  it  to  her  in  her  bedroom  where  she  lay  sick. 
On  account  of  its  extreme  bitterness  she  was  unable  to  drink  the 
whole,  and  he  threw  the  remainder  away.  In  less  than  nn  hour  shr 
was  dcjid.  She  had  frequently  complained  of  cold  and  shivering, 
anil  at  these  times,  overytliing  tasted  bitter. 
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On  ber  death,  nothing  peculiar  wee  noticed  about  the  position  of 
!tht  bodj.  The  face  wore  a  peaceful  expression;  the  hands  were 
lolpiK'Iieil  unusuallj  tight;  the  bod^  was  ao  stiff  that  tlie  dothea  bad 
[to  be  cut  off, 

A  little  leaa  than  a  year  later  (August  12th,  1875),  the  body  was 
I  exhumed,   on   account  of  suspicions  of  poisoning  due   to   remarka 
dropped  by  tlie  husband,  and  to  the  tinding  of  a  strychnin  bottle  in 
his  pillow  case;  an  examination  was,  therefore,  made.     The  organs 
were  found  in  a  good  state  of  preservation ;  the  stomach  was  remark- 
ably well  preserved.     The  latter  organ  contained  y-i  ouuoe  of  fluid; 
it  was,  with  its  contents,  submitted  to  Dr.  Hayes,  of  Boston,  and  Dr. 
|£.  8.  Wood,  of  the  Harvard  Medical  School,  for  chemical  analysis. 
I  On  September  3,  1875,  the  body  was  again  exhumed,  and  a  third 
of  the  liver  and  a  fourth  of  the  intestines  were  removed  and  submitted 
I  for  analysis.      The  stomach   was   found   to   contain   0.15   grain   of 
I  strychnin;   the  portion  of  liver  contuined   0.23  grain;   the  poison 
\  vas  detected  in  the  intestines,  but  it  was  not  estimated. 

The  prisoner  confessed  hia  guilt  after  a  disagreement  of  the  jury, 
land  died,  probably  by  suicide,  before  the  time  appointed  for  a  aeo- 
Lond  trial. 

875. — Case  SSVII.     Poisoniko  by  Strychniit. 

i  (Compiled    1^    Auiatant    ProfeaBOT    Charles    Hairrington,    U.    D.,    of    HMYBrd 

Medical  School.) 

(From  the  report  of  the  trial  of  Edwin  W.  Hsjor.) 


Ida  Major,  of  Wilton  Centre,  N.  H.,  a  young  woman  eighteen 
years  of  age.  the  mother  of  four  children,  and  about  to  bear  a  fifth, 
died,  on  December  20th,  1874,  under  very  suspicious  circumslanws. 
On  tliat  day  between  4  and  5  o'clock  she  had  eaten  supper,  after 
which  she  went  to  bed ;  her  husband,  Edwin  W,   Major,  gave  her 
Mime   "medicine,"    which,    be   explained,   would   taste   very   bitter, 
bortly  before  7  o'clock,  her  husband  called  in  two  of  the  neighbors, 
found   her  complaining  of  violent  headache,  blurring  of  the 
and  dry  mouth;  she  had  had  convulsiona  at  5:30,  and,  shortly 
after  their  arrival,  she  was  again  seized  with  the  spasms.     During 
the  spasms  she  frothed  at  the  mouth,  and  uttered  shrieks,  but  was 
perfectly  conscious.     The  convulsions  continued   until   7:20   p.   m. 
mhen  she  died.     She  spoke  fifteen  minutes  before  death.     On  laying 
ul  the  body,  the  feet  were  found  to  be  so  contracted  that  the  stock- 
ings were  with  difficulty  removed ;  the  arms  could  not  be  straightened, 
ind  the  chemise  had  to  be  torn  off. 
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The  aatopsj  waB  performed  two  days  afterwards.     'Dte  face  wi 

lifelike  and  florid ;  bodjr  very  stiff ;  feet  arched  and  tamed  oatw>r<di 

Flexor  muscles  of  arms  contracted  like  those  of  lower  limbs,  bat  lu 

to  such  a  marked  degree.     Brain  normal;  the  reins  were  eongestei 

Lungs,  heart,  kidneys,  bladder,  pancreas,  gall  bladder,  and  intestioi 

were  normal.     Pregnancy  was  far  adranoed ;  labor  had  sppaientl 

oommenced.     The  external  surface  of  the  stomach  was  normal  in  a] 

pearance,  except  that  the  blood  veasela — especially  the  veins — wei 

engorged.     The  mucous  membrane  was  covered  with  mucus;  the  n 

eels — especially  along  the  lesser  curvature — were  filled  with  blooi 

There  was  no  loss  of  substance  of  the  mucous  membrane.    The  coi 

gc-stion  was  most  marked  upon  the  leeser  curvature  near  the  cardii 

end,  and  at  the  pylorus ;  the  blood  was  normal  in  color,  being  red  i 

the  arteries  and  dark  is  the  veins.  The  contents  of  die  stomit 

amounted  to  i  ounces,  and  contained  potato  starch,  oil  globules,  tcj 

etable  fiber,  amorphous  matter,  and  sarcins.     The  organ  and  its  co] 

tents  were  sent  to  Dr.  E.  S.  Wood,  of  the  Harvard  Medical  Sdioc 

for  chemical  analysis.     Twenty  days  later  the  body  was  ezhumt 

and  the  liver  removed  for  analysis.    The  lower  extremities  were  sti 

as  stiff  as  on  the  day  of  the  autopsy ;  the  arms  were  somewhat  r 

lased.     The  upper  part  of  the  spinal  cord  was  exposed ;  it  was  no 

mal,  but  the  blood  vessels  were  engorged. 

The  chemical  analysis  detected  1.72  grains  of  atrychnin  in  tL 
contents  of  the  stomach,  0.51  in  the  stomach,  and  0.23  in  the  liver. 
The  guilt  of  the  accused  was  proved  at  the  trial,  and  he  was  sul 
sequently  executed. 

878.  Cask  XXVIII.     The  Trial  op  Mas.  MAfioirs  If.  Rooms  ro 

THE  MuKDER  OF  Hee  HuSBAND  FOB  THE  PuRPOBB  OF  ObtaIHTS 

AN  Insueance  of  $500  ON  His  Life. 
(The  noU»  of  this  case  were  pven  the  writer  by  the  mediol  expert,  Dr.  D»ly. 

This  case  was  tried  before  the  county  court  at  Bennington,  Vci 
mont,  early  in  December,  1903.  A  poor  attempt  was  made  by  tli 
accused  to  prove  that  her  husband  committed  suicide  by  the  pii 
ning  of  ft  note  on  his  hat,  supposed  to  have  been  written  by  him,  sta 
ing  that  he  had  drowned  himself  because  he  was  tired  of  life.  Th 
defense  claimed,  also,  that  hia  death  was  caused  by  a  blow  on  th 
frontal  bone.  "The  murdered  man  had  a  contusion  over  the  rijrb 
eyebrow,  or  exactly  occupying  a  portion  of  the  eyebrow.  It  prewnte. 
no  external  discoloration,  and  was  less  than  an  inch  in  length,  and  i 
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lid  not  extend  through  to  the  aupraorbital  ridge."  On  dissecting 
le  Bcalp,  Dr.  Daly,  who  performed  the  autopsy,  exaraiued  the  un- 
er  side  of  the  contusion,  and  "found  an  ecchymoais,  oval  in  shape, 
an  inch  and  a  quarter  in  its  long  diameter.  There  was  no  diBcolora- 
bon  of  the  periosteum,  the  ecchymoais  was  confined  to  the  under  side 
of  the  skin,  and  this  was  directly  under  the  external  contusion." 
"The  lungs  presented  some  of  the  features  of  death  by  drowning. 
There  were,  on  section  of  the  lungs,  appearances  of  frothy  mucus; 
jt  there  were  no  ecchymotic  taehes  in  the  trachea,  and  no  water  or 
foreign  substance  in  the  air  passages  below  the  epiglottis.  This  ab- 
ence  of  foreign  matters  was  almost  conclusive  to  the  mind  of  the 
[examiner,  because  the  water  in  which  the  body  was  found  was  liter- 
Jly  impregnated  with  fine  sawdust  in  a  half -water-logged  condition ; 
lit  seemed  impossible  that  he  could  have  breathed  afler  he  had  been 
amersed." 

The  evidence  at  the  trial  went  to  prove  that  his  wife  saturated  a 
tiandkerchief  with  chloroform,  which  she  held  tightly  to  his  mouth, 
id  Dr.  Daly  expressed  his  opinion  that  the  murdered  man  was  there- 
by prevented  from  breathing  rather  than  killed  by  chloroform  in- 
|tiD:ficatioD.  The  victim  had  submitted,  ia  sport,  to  allow  himself  to 
[be  bound  with  a  rope  so  that  he  was  unable  to  help  himself  against 
le  force  applied.  "The  trick  was  done  at  the  river's  brink.  The 
ieart  and  stomach  were  normal;  the  stomach  contained  a  few  ounces 
of  partially  digested  food  fluids.  He  had  eat«n  his  supper  about  four 
or  five  hours  before  his  death." 

The  accused  woman  was  convicted  and  sentenced  to  death.     Her 
accomplice,  who  was  present  and  helped  her  in  the  murder,  was  cou- 
■victed  and  sentenced  to  life  imprisonment 


877.— Case  XXIX. 


Thateb  Life  Insukanoe  Casb. 

StJiciPK.     (May,  1903.) 


A  Supposed 


H  Thayer  resided  on  Walnnt  St,  Newtonville,  Massachusetts,  and, 
up  to  about  a  year  ago,  was  employed  as  a  clerk  in  a  large  insurance 
office. 

It  appears  that  Thayer  was  arrested  by  a  police  inspector,  May 
27,  1903,  charged  with  uttering  a  forged  mortgage  for  |5,000  (on 

^Geoi^  I.  Robinson,  Jr.,  a  Sears  building  broker). 

f  When  the  case  was  called  in  court,  it  was  continued  until  April 
I'ith,  He  passed  the  night  of  .\pril  30th  at  the  Hotel  T^nox,  Bos- 
t/in,  in  bod  with  a  constable,  who  was  sleeping  beside  him.    The  next 


: 


Bb  hai  hcB  uHb^  mea- 

jephrina,  mnipliaied 
ic  ae  '  iiiif*.   ^  die  emse  of 

life  tBsnnDV  CMS- 

for  ediTniuooii  th 

TW  isTCftiestioo  in'o 

K  esse  in  the  erimiu! 

W  ifae  ecmmoD  lir, 

de  eGmmiMTOhk 

bat.  »  in  Vasaiit- 

f^w  iIk  district  inn- 

for  tuardiiJ 

for  eilniiiutiin, 

_  likenseis 

fmiD  tfat  boirdf^ 

■CTmnw  TTTiawr  ^ae  s«paTid<si  of  Mnlial 

-— .J-  r~.c^.   ant  wr^um:  a:  aif   :cr»:a5  desii^  w^re  rarikil 

.-p^  T    7~  ^  T    I-  "^"^^^  rVr£  'rtr-jsf  HsTTTnenHi,  and  Pmf.  E. 
S    T-  •,  JL  al  MEa^re-i  -vrra.  ae  ^inmri  Medical  SdHx^  tod  r«- 


jjijt-    ~    zxx    Trn^     Tat  twkt:  rf  Pr»:?f,   Wood  to  the  dians 

-"  — --  -:«Tw  I  '■ffT  aajEMCT^  iZi»J*si5  of  the  orpins  of  Ed'^a 
-^  ~^  v--  tt-l:2  I  T-^-^T^  fr-aa  IV.  Drsper  ixi  iftj  30th.  Th-* 
,r^^-.,    TT»^    a-T    "E    "w    ^    :^   Ac    arer,    I3    of    the   ft'-nuch, 

-  r  :ntf  wsr-:  oil  '~;  i£  nnt  ornfj.  I  hMve  analyzed  these  oreJ^J 
!■   *^    r  "Htr*   "ita~**r   ety  int^c  arid  or  trranid  of  potajsiuin, 

^.  j-(_  :  -  :.-n:.  i]'r7iL3-  las:  n*  ->ifr  narcotic  pmson^  1  tsv* 
'wra  cTJiiu:  t-  ■Tni.TT  iij  "rtniiilie  pioof  of  the  prc:?eDoe  of  any  if 
-2>r*  It  .ii  c^-  n  ^w  i."x'"^~iiii=i>:'0<^  oreans.  I  feel,  however,  thit 
-  ^  Tj-pra  "»."  IK  T^KT^cwf  7Tf^  ie  «<iik:e  of  the  ^omaoh  were  !>^t 
J  -.^  -jt;,;  -c  :3*  txi.c»?T.  <i3x»  A?  chwiiist  ttiies  chiefly  iij-m  the 
t-nt  -^^  :c  -iu  xiLva.'s  -f  '^  Si-wnadi  for  the  detection  of  certain 
3wci«rni».  «i£  *s:«!«t>  «  rraaV'  aod  (cv  tnraiiid  of  potassitini)  and 
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Joral   hydrate.     Therefore,  the  failure  to  detect  certain   of   the 
above  poisoua  in  the  material  received  by  me  for  analysie  in  this 
case  does  not  prove  with  certainty  that  death  was  not  caused  by  one 
p£  these  poisons. 

"Edward  S.  Wood." 


78, — Case  XXX.  Tkiax  op  Georob  C  Hebsey  fob  the  Mdedek 
OF  Betsy  Tierkll  befobs  the  Scpbemb  Jcdioial  Cohbt  of 
Uasbaoucsettb. 


||Bcwt<m,  A.  WillUmi  ft  Co.,   100  Wuhinfrton  St..   1802,  b;  Junes  M.  W.  Yar- 
rington.  Court  Stenographer.) 

Hon.  George  T.  Bigelow,  C.  J. 

Hon.  Charles  A.  Dewey,  Hon.  Pliny  Merrick,  Hon.  Reuben  A- 
lapman,  Associate  Justices. 

The  charge  set  forth  by  the  counsel  for  the  government  was  to  the 
[affect  that  the  accused  was  engaged  to  be  married  to  an  older  sister 
[>f  the  deceased,  by  name  Mary,  who  died  very  suddenly  during  the 
'"month  of  January,   1860,   after  an   Ulnesa  of   scarcely  one  week. 
While  an  inmate  of  the  Tirrell  family,  the  accused  became  very  in- 

ttimate  with  Bet«y  Tirrell,  and,  as  afterwards  discovered,  seduced 
ber,  and  she  became  pregnant  by  him.     She  apparently  was  aware 
of  this  during  the  month  of  April  in  the  same  year,  and  was  much 
concerned  thereby.     It  was  brought  out  in  the  evidence  that  she  had 
earnestly  urged  the  accused  to  get  her  some  dnip,  by  taking  which 
Bhe  hoped  to  get  rid  of  the  fetus  before  any  discovery  was  made  of 
her  condition.     It  appeared  during  the  trial  of  the  case  that  the  ac- 
cused was  not  te  be  satisfied  with  this  solution  of  the  embarrasamput. 
and  conceived  a  design  to  accomplish  her  death  by  poison,  with  the 
hope  of  hiding  his  own  as  well  as  her  disgrace.     He  therefore  pro- 
cured some  strychnin,  and  administered    this    poison     fthen    only 
having  been  known  in  medicine  as  a  poison  for  fifteen  years)  to  her 
^En  a  spoonful  of  some  unknown  sweet  preserve.     Whether  the  vie- 
^Btim  knew  that  she  was  taking  a  fatal  poison,  or  some  drug  which 
^■Bhe  supposed  was  only  an  abortifucieut,  doe«  not  appear  in  the  evi- 
Bdeuce  before  the  court;  it  would  seem,  however,  from  the  sudden 
change  of  her  manner,  which  had  previously  been  that  of  a  deapond- 
enl  woman,  to  a  more  cheerful  and  contented  demeanor,  that  she  was 
not  aware  of  the  kind  of  drug,  nor  that  it  was  a  deadly  poison. 
be  died  within  an  hour  after  the  suspected  time  when  she  had 
l^wallowed   the  poison;  her  young  sister,  who  was  sleeping  by   her 
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eide,  was  suddenly  awakened,  and  found  the  victim  in  cctftinilwnn. 
The  victim  had  time  before  her  death  only  to  say,  "I  shall  die,  I  ah«ll 
die.    Give  rae  some  physic"    Very  soon  after,  she  ceased  to  brealhe. 

As  two  daughters  had  died  from  some  unaccountfible  cause,  who 
had,  apparently,  been  in  previous  sound  health,  the  family  wen' 
alarmed  and  desired  an  autopsy  to  discover,  if  possible,  whether  the 
preaent  daughter  had  died  from  some  unnatural  cause.  The  posl- 
mortem  examination  showed  that  she  was  pregnant,  and  suspicion 
was  attached  to  Hersey  as  being  the  father  of  the  child,  and  her  se- 
ducer. A  coroner's  inquest  was  ordered,  and  only  the  contents  of 
file  stomach  were  submitted  to  an  analysis  to  search  for  some  poison. 

Examination  of  the  medical  evidence,  which  was  proved  sari* 
factorily  to  the  jury,  before  whom  the  evidence  was  predated, 
showed  that  the  accused  was  guilty  of  a  deliberate  murder  of  his  vii^ 
tim,  and  a  verdict  to  this  effect  was  rendered.  This  evidence  has 
certain  points  of  interest  to  the  medical  expert  of  this  later  day. 
Here  was  an  alkiUoid  nsed  deliberately  as  a  poison,  with  which  an 
unlearned  man,  not  a  physician  or  medical  student  even,  had  caused 
a  murder,  and  bad  probably  selected  this,  as  one  which  the  medii-al 
faculty  would  have  difficulty  in  discovering  in  the  body  after  deflth. 
Fortunately  for  the  ends  of  justice,  the  chemical  character  of  this 
poison  had  been  worked  out  carefully  within  the  preceding  seven 
years,  so  that  it  could  quite  readily  bo  separated  from  the  dead  body. 
The  physiological  action  of  this  poison  had  also  been  carefully 
studied,  so  that  the  symptoms  of  strychnin  poison  could  be  easily 
recognized  before  death ;  moreover,  the  symptoras  were  so  distinct 
during  the  period  which  preceded  death  that  their  description  bv  a 
person,  unfamiliar  with  the  effects  of  strychnin  upon  animal  Ufe, 
could  present  the  portrait  of  its  action  in  such  language  that  a  med- 
ical man  ought  to  be  able  to  recognize  the  poisonows  agent,  A  not- 
able character  of  these  symptoms  should  be  mentioned,  viz.,  the  con- 
tinuous or  clonic  form  of  muscular  spasm,  so  well  described  by  h 
witness  at  tliis  trial,  Prof.  E.  H.  Clarke  of  the  Harvard  Medical 
School,  who  had  remarked,  in  his  course  of  lectures  on  the  action  of 
this  poison,  that  it  was  one  which  the  physician  should  be  able  to 
recognize  as  so  different  from  the  convulsive  spasm  known  in  naturnl 
diseases;  the  nonprofessional  bystander,  on  the  other  hand,  simply 
describes  it  as  fits.  The  other  physicians,  also,  were  able,  in  this  case. 
to  explain  to  the  court  the  peculiarity  of  these  con\'ulaion3,  as  show- 
ing that  they  were  the  effect  of  a  poison  rather  than  the  consequence 
of  an  ordinary  disease.     Again,  we  observe  another  important  symp- 
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torn,  as  described  bj  tbe  physicians  who  performed  the  autopaj  or 
'  were  witnesses  of  it,  viz.,  the  syniptom  of  asphyxia,  as  shown  by  the 
fcmptying  of  the  left  auricle  and  ventricle  of  the  heart,  and  the  full- 
I  nes8  of  the  right  ventricle  and  auricle,  with  suffusion  of  the  Bmnllcr 
Iblood  vessels  in  the  lungs  and  brain,  also,  the  expression  on  the 
'Countenance  of  the  dead  body: — "I  called  the  attention  of  the  gen- 
tlemen to  the  drawing  up  of  the  angles  of  the  mouth,  exposing  the 
teeth.     As  the  body  lay,  the  angle  of  the  mouth  was  drawn  up  strong' 
lly  towards  the  eyes,  giving  a  grin  to  the  countenance,  and  exposing 
I  teeth.    The  fingers  were  strongly  curved  towards  the  pabn  of  the 
ads.     The  body  was  quite  rigid,  when  we  examined  it  at  the  bc- 
tginning  of  the  afternoon,  so  that,  when  the  arms  were  separated  fruni 
the  breasts,  the  elbow  joints  required  to  be  forcibly  broken  down  in 
border  to  straighten  the  anns." 

This  is  an  interesting  case  of  strychnin  poisoning,  because  it  is 
'most  probably  one  of  the  earliest  cases  of  poisoning  by  this  drug  in 
tthis  country,  or,  perhaps,  in  any  other  where  the  evidence  was  con- 
i  elusive  of  deliberate  murder ;  moreover,  the  conviction  was  snpporled 
[by  the  confession  of  the  murderer,  who  was  convicted  and  executed. 

879. — C&SX  XXXI.      PoiSONINQ  OF  A  Familt  bx  Babidu 

Cabbonate. 

fCompileil    bj    AMutant    Proteesor    CfaaTles    Harrington,    M.    D.,    of    HRrvBrd 

Medical  School.) 

1  Vierteljahrflsclirift  fOr  gericbL.   Med.  und  Uflentl.  Sanitfltsneaen,   Bd.  XXVIII. 

p.  248.) 

On  March  29,  1874,  the  family  B.,  of  Hamburg,  celebrated  the 
sixty-eighth  birthday  of  the  father.  At  five  o'clock  in  the  afternoon 
chocolate  and  cake  were  passed  around.  A  piece  of  the  cake  was  given 
to  a  canary  and  anotiier  to  a  dog.  Five  minutes  afterwards  the  canary 
died  without  having  shown  any  symptoms  of  disease.  The  dog  was 
seized  with  vomiting  and  diarrhea,  and  on  the  next  day  seemed  very 
sleepy.  Within  from  about  a  quarter  to  a  half  an  hour  after  eating 
the  cake  the  family  were  seized  with  similar  symptoms.  Heir  B., 
,Aged  sixty-eight,  Frau  B.,  aged  iifly-eigbt,  Frl.  E,,  aged  nineteen,  and 
Trl.  R.,  a  friend,  aged  seventeen.  The  first  to  be  seized  were  the 
young  ladies,  who  turned  pale,  and  complained  of  a  peculiar  sensation 
of  stretching  of  the  skin.  In  a  short  time  this  was  followed  by  violent 
vomiting  and  diarrhea.  Shortly  afterwards  Frau  B.  was  seized  with 
the  same  symptoms ;  she  described  the  sensation  in  the  skin  of  the  face 
to  be  H'i  thcugh  .■*he  had  washed  in  hot  water.  Herr  B.  was  taken  with 
— leral  discomfort  and  rumbling  in  the  abdomen.     Meanwhile,  ihey 

rv  visited  by  two  persons,  who  suspected  as  s  cause  of  the  symptouia 

; 
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the  c&ke  which  alreadj  was  hdf  eftten.     la  consequence  of  tbeir  soi 

picions  the;  declined  to  eat  an;,  and  remained  welL     Following  tbei 

advice,  the  three  ladies,  who  had  already  tak«i  "Hoffmann's  l>rc^ 

without  effect,  drank  large  quantities  of  milk ;  but  Heir  B.  firmlj  n 

fused  to  take  an;.     After  drinking  the  milk  increased  vomiting  • 

curred,  which,  however,  soon  diminished.     In  the  evening  tlw  ladii 

were  better,  though  on  the  next  day  they  felt  weary  and  devoid  < 

strength,  and  complained  especially  of  weakness  in  tlie  legs.    He 

B.,  on  the  contrary,  suffered  during  the  whole  evening,  and  not  befo 

10  o'clock  could  he  be  persuaded  by  his  wife  to  drink  milk;  viok 

vomiting  followed.     In  tfae  course  of  the  night   diarrhea  set  ii 

toward  4  o'clock  in  the  morning,  on  going  to  tbe  water<:lo3et,  he  fi 

to  the  floor,  and  required  the  assistance  of  His  wife  and  daughter 

get  back  to  bed  on  account  of  loss  of  power  in  his  1^:8.     Toward  mor 

ing  the  vomiting  ceased,  but  a  constantly  increasing  paralysis  fro 

below  upwards  was  developed.    At  10  o'clock  he  was  only  able  to  « 

his  head.    At  two  in  the  afternoon  he  was  found  by  his  physician  wii 

a  ccmgested  face,  bolstered  np  in  a  half -sitting  posture  in  bed ;  volni 

tary  motion  of  the  arms  and  l^s  was  quite  impossible,  and  artiGol 

tion  was  difficult    Sensation  in  the  paralyzed  parts  was  unimpaim 

and  reSex  action  was  very  manifest  on  tickling  the  feet     The  sphim 

ters  were  unaffected;  the  breathing  was  somewhat  increased  in  in 

quency,  and  there  were  tracheal  rdlea;  the  senaorium  was  affecte<i 

Pulse  and  temperature  were  normal;  there  were  no  pains  even  in  tb 

region  of  the  stomach     In  the  evening,  at  9   o'clo<^,  twentf-ei^ 

hours  after  eating  the  cake,  he  died.     He  had  eaten  no  more  of  Ih 

cake  than  any  of  the  others  who  were  seized. 

The  autopsy  was  deferred  until  sixty  hours  after  death,  when  de 
composition  bad  made  such  prepress  that  the  results  were  quite  nega 
tive.  The  only  noticeable  features  were  the  prominent  dark  colo 
of  the  gray  substance  of  the  brain,  and  the  apparently  oomplete  al 
.■<ence  of  injury  to  the  mucous  membrane  of  the  throat,  (seophagn: 
stomach,  and  intestine. 

In  order  to  obtain  more  knowledge  concerning  the  nature  of  th 
l>oison,  the  experiment  of  feeding  birds  with  the  cake  was  tried,  i 
few  minutes  after  eating  they  were  seised  with  unsteadineea  in  th 
Ifjrs.  and  were  soon  unable  to  stand  without  falling.  Flying  then  U 
(■uitic  impossible,  and  in  a  few  minutes  mora  the  birds  were  lying  dead 
Fn>in  sfvoral  experiments  it  was  noticed  that  the  paralysis  did  not  ap 
[H>«r  simultaneously  on  both  sides;  the  birds  always  fell  on  the  sami 
side.  A  dog  was  given  20  grams  of  the  cake,  and  in  two  and  a  hal: 
hours  was  seized  with  vomiUng  and  diarrhea,  but  recovery  followed 
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["he  Hame  ajmptoma  occurred  in  birds  and  a  dog  which  were  fed  on 
[tbe  f]our  from  which  the  cake  was  made. 

The  annljais  of  the  flour  showed  the  presence  of  10  per  cent  of  car- 
Ibonate  of  bariuni,  and  of  0.3  per  cent  of  sulphate  of  barium  j  the 
ice  yielded  2.74  per  cent  of  the  carbonate  and  of  0,43  per  cent  of  the 
Iphate  of  barium.     The  contents  of  the  stomach  of  the  deceased, 
^Amounting  to  but  8  grams,  yielded  perceptible  traces  of  the  barium. 
U  about  the  same  time  (April  6  and  7)  it  became  known  that  several 
ersons  in  two  separate  parties  had  become  ill  after  eating  cake.    Both 
(cakes  came  from  the  same  confectioner,  who  obtained  his  flour  at  the 
ae  sliop  aa  the  family  B.    Consequently  the  two  specimens  of  cake 
were  analyzed  for  barium,  although  two  cbemiste  bad  already  pro- 
nounced them  free  from  injurious  substances.     Carbonate  of  barium 
[was  found   in   both  in   very  considerable   amount.     The   flour   from 
'which  all  the  cakes  were  made  came  from  a  shop  where  drugs,  paints, 
I  And  chemicals  were  sold.    A  wilful  and  malicious  adulteration  seemed 
[improbable,  while  a  careless  admixture  was  more  to  he  conjectured. 
liia  probable  that  it  bad  been  the  intent  to  adulterate  the  flour  with 
'«SiaIk  and  that  the  barium  had  been  accidentally  substituted. 


|«80.— SUMMARY  OF  RESULTS,  GIVING  CONCLUSIONS  AS 
TO  EFFECTS  OF  BORIC  ACID  AND  BORAX  ON  DIGES- 
TION AND  HEALTH. 

|4PublUh«]AuguBt,IEHM,i>yDr.Wile;,ChieI  of  Bureau  of  ChemiBtr;.  U.  S.  Depart- 
ment at  Agricultviri',  nnd  nuthorited  to  be  republished  in  t!ii>  norki  the  pre- 
liminary portion  is  omitted.) 

Ratio  of  Food  Consumed  io  Body  Weight. 

Of  interest  in  connection  with  the  other  purposes  of  this  inve^iti- 
tion  is  a  study  of  tlie  relation  of  the  weight  of  food  consimied  to 
e  body  weight,  which  was  made  in  detail  during  the  first  series  of 
bservation.  This  study  was  made  of  each  individual  article  of  diet, 
d  included  a  statement  of  tbe  ratio  of  the  weight  of  the  food,  in- 
rlnding  the  water  consumed,  and  the  ratio  of  the  weight  of  tbe  dry 
atter  in  tbe  food,  to  tbe  l>ody  weight  During  the  fore  period,  first 
ries  of  observations,  the  average  daily  weight  of  the  moist  food, 
cindiag  water  dnmk,  was  4.20  per  cent  of  the  total  weight  of  tho 
'y;  during  tbe  preservative  period,  4.22  per  cent;  and  for  tlie 
after  period,  4.21  per  cent.  That  is,  in  about  twenty-four  days,  tbi- 
average  healthy  young  man  would  consume  a  quantity  of  moiat  food, 
including  water  drunk.  e<]nnl  lo  his  own  weight. 
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It  ia  seen  i>y  the  above  that  the  administration  of  the  preBorratiTt 
caused  very  little  variation  in  the  wei^t  of  food  oonstmied  eoiii- 
pared  with  the  weight  of  the  body. 

Beduced  to  watei^free  basis,  the  qtiantily  of  food  oonsnined  in  i*- 
lation  to  the  weight  of  the  body  is  as  follows : 

Far  enL 

Fore  period OJM 

Preservation  period OM 

After  period LOl 

These  data  show  that  there  is  very  little  difference  between  the 
total  quantity  of  dry  matter  in  the  food  during  the  three  periods. 
The  total  quantity  of  dry  matter  in  the  food  consumed  daily  is,  in 
pound  numbers,  1  per  cent  of  the  weight  of  the  body.  For  a  nura 
weighing  150  pounds,  therefore,  the  quantity  of  dry  matter  dailj 
consumed  in  the  food  is  about  1.5  pounds.  It  is  also  interesting  lo 
note  that  the  daily  ratio  of  the  moist  food,  including  the  water  drank, 
is  a  little  more  than  four  times  as  great  as  that  of  the  dry  food. 

Similar  data  for  the  other  series  of  ohsorvationa  are  recorded ;  tml 
the  further  discussion  of  the  problem  is  not  deemed  neoessaiy. 

Influence  of  the  Preservative  upon  the  Weight  of  the  Body. 

In  every  series  there  was  a  marked  tendency  on  tlie  part  of  boric 
acid  and  borax  to  diminish  slightly  the  weight  of  the  body,  al- 
though this  tendency  was  in  some  instances  checked  during  the  aft- 
er periods,  and  a  portion  of  the  loss  of  weight  was  r^ained.  In  gen- 
eral, however,  there  was  a  tendency  to  continue  the  loss  of  weight 
during  the  after  periods. 

Excretion  of  the  Added  Preservative*. 

The  borax  and  boric  acid  taken  into  the  stomach  during  the  prio- 
ress of  these  experiments  were  excreted  almost  entirely  by  the  kid- 
neys. In  the  first  series  of  experiments,  83.05  per  cent  were  thus 
excreted,  in  the  second  series  82,85  per  cent,  in  the  third  series  63.ST 
per  cent,  in  the  fourth  series  82.96  per  cent,  and  in  the  fifth  eerie? 
75,17  per  cent.  During  the  course  of  observation  607.4  grams  of 
presenative  were  given,  either  in  the  form  of  boric  acid  or  the 
equivalent  in  borax,  of  which  468.69  grams  were  excreted  in  the 
urine,  or  77.16  per  cent  of  the  whole.  These  numbers  include  the 
data  for  Series  III.,  where  the  quantity  of  the  preservative  recovered 
in  the  urine  ap[H?ars  to  be  abnormally  low.  In  round  numbers  it  m«v 
be  aaid  that  SO  per  cent  of  the  boric  acid  and  borax  taken  into  thi 
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fsteto  in  foods  is  excreted  in  the  urine.     It  is  probable  that  tlie 
8t  is  chiefly  excreted  with  the  perspiration.     Only  small  quantitieei 
ire  found  in  the  feces. 


Effect  of  Preservatives  upon  the  Composition  of  the  Feces. 

A  careful  study  of  the  effect  of  the  preservative  administered,  up- 
tn  the  composition  of  the  feces,  shows  a  slight  tendency  to  increase 
ie  amount  of  water  therein.     There  ia,  however,  no  tendency  of  any 
arked  nature,  even  when  the  preservatives  are  given  in  large  quan- 
tities, to  excite  diarrhea.     The  administration  of  the  preservative 
produces  a  slight  increase  in  the  weight  of  dry  matter  in  the  feces. 

Influence  of  the  Preservative  upon  the  Metabolism  of  Nitrogen. 

There  is  only  a  slight  effect  produced,  as  a  whole,  as  determined 
by  the  data  of  experiment,  upon  the  excretion  of  nitrogen.    The  indi- 
idual  variations  are  somewhat  marked,  showing  the  danger  of  de- 
suding  too  positively  upon  data  from  only  one  or  two  persons.     A 
St  tendency  is  shown,  however,  on  the  part  of  the  preservative, 
decrease  the  excretion  of  nitrogen,  which  tendency  becomes  more 
larked  after  the  withdrawal  of  the  preservatives.     For  instance,  the 
e  nitrogen  balance  of  the  four  series  of  observation  (excluding 
sries  II.)  during  the  fore  periods  is  1.009,  during  the  preaerva- 
ive  periods  1.12,  and  during  the  after  periods  1.Y4,  grams  per  day. 
Expressed  as  a  percentage,  the  combined  data  show  an  excretion  of 
1.2  per  cent  of  nitrogen  taken  in  the  food  during  the  fore  periods, 
>3.6  per  cent  in  the  preservative  periods,  and  90,1  in  the  after  periods. 
The  general  summary  of  all  the  experiments  with  borax  and  boric 
id  indicates  the  largest  elimination  of  nitrogen  in  the  fore  periods, 
intermediate  amount  in  the  preservative  periods,  and  the  smallest 
limination  in  the  after  periods. 
This  relation  is  either  produced  by  causes  other  than  the  admin- 
ration  of  the  preservative,  or  the  effect  of  the  preservative  contin- 
es  after  its  administration  has  ceaaed,  and  even  after  the  preserva- 
itaelf  has  ceaaed  to  be  excreted  from  the  body.     It  ia  not  im- 
sibie  that  such  an  influence  may  be  exerted.     The  retarding  in- 
nce  of  the  preservative   probably   increases  with   the  length  of 
experiment, — especially  in  those  cases  in  which  the  amount  of 
reservHtive  adminij^tercd  is  progreasivply  increased.     When  the  ad- 
linistration  of  tlie  preservative  is  discontinued,  the  elimination  of 
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nitrogen  is  probably  at  the  lowest  point  (if  depressed  l^  the  pre- 
servative), and  yet,  during  the  first  days  of  the  after  period  lit 
least  while  the  preservative  is  atJll  in  the  syatem),  the  amount  of 
nitrogen  eliminated  is  probably  aa  low  aa  on  the  preceding  days 
There  may  be  a  tendency  of  the  preservative,  in  the  large  amoants 
in  which  it  ia  administered,  to  increase  the  formation  of  difficultly 
soluble  compounds  of  nitrogen,  and  by  that  means,  if  no  other,  la, 
retard  its  elimination  from  the  body. 

The  Effect  of  the  Preservative  upon  the  Metabolism  of  PkoapKone 

Add. 

A  study  of  the  data  relative  to  the  influence  of  boric  acid  and 
borax  upon  the  metabolism  of  phosphorus  reveals  many  contradictorr 
results.  When,  however,  all  the  data  are  collected  into  one  expres- 
sion, it  is  found  that  the  influence  of  these  bodies  added  to  the  foM 
is  distinctly  marked  on  the  metabolism  of  phospbonis  and  phospboric 
acid.  There  is  a  distinct  tendency  shown  by  them  to  increase  the 
quantity  of  phosphoric  acid  excreted  during  the  period  of  the  ad- 
ministration of  the  preservative.  In  the  combined  data  of  SpHm 
I.,  III.,  rV.,  and  v.,  the  averflge  per  cent  of  phoaphopie  acid,  rakpn 
in  the  food,  eliminated  during  the  fore  periods  of  ob-«rvatioa  b 
97.3,  during  the  preservative  periods  103.1  per  cent,  and  during  the 
after  periods  97.0  per  cent 

Influence  of  the  Preservative  upon  the  Elimination  of  Fat. 

The  influence  of  boric  acid  and  borax  upon  the  metabolism  of  fat 
is  not  very  marked.  There  ia  a  alight  tendency  shown  to  decrease  lie 
elimination  of  fat  in  the  feces  during  the  administration  of  the  pre- 
servative, and  a  tendency  to  recover  is  shown  during  the  after  pi- 
riods.  The  percentage  of  fat,  ingested  in  the  food,  eliminated  dur- 
ing the  fore  periods  is  4.1,  during  the  presiervative  periods,  4.n  per 
cent,  and  during  the  after  periods  4.2  per  cent.  These  data  show 
that  almost  no  disturbance  in  the  metabolism  of  fat  is  caused  by  the 
administration  of  the  preservative. 

Influence  of  Boric  Add  and  Borax  upon  the  Oxidation  of  the  Com- 
bustible Matter  in  the  Food. 


I 


I 
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The  collected  data  of  all  the  aeries  (except  Series  H. )  show  that 
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per  cent  of  the  combiiatiblo  matter  in  the  food  is  eliminated,  un- 
ed,  during  the  fore  periods,  6.6  per  cent  during  the  preservative 
eriods,  and  7.0  per  cent  during  the  after  periods.  These  data  ahow 
a  slight  tendency  on  the  part  of  the  preservative  to  interfere  with  tlie 
oombustJon  of  the  food  in  the  body,  and  this  tendency  is  continued 

toren  a  more  marked  maimer  during  the  after  periods. 


Influence  of  the  Preservative  upon  the  Solids  Excreted. 


The  solids'  siinunary  for  all  of  the  series  (except  Series  IL)  shows 

t  the  average  quantity  of  solids  in  the  food  during  the  fore  periods 

IS  631.5  grams,  during  the  prcser\'ative  periods  627.6  grams,  and 

during  the  after  periods  614,1  grama.     The  average  daily  quantity 

solids  appearing  in  the  feces  in  the  fore  periods  is  25.6  grams,  in 

le  preservative  periods  38.6  grams,  and  in  the  after  periods  28.3 

The  average  quantity  appearing  in  the  urine  during  the  fore 

iriods  ia  64.48  grama,  during  the  preservative  periods  59.37  grams, 

,d  in  the  after  periods  56.20  grama.     The  average  balance  of  total 

ilids  during  the  fore  periods  is  544.701  grams,  during  the  preserva- 

iTO  periods  539.875  grams,  and  during  the  after  periods  530.123 

These  data  show  a  marked  tendency  on  the  part  of  the  pre- 

irvative  to  increase  the  total  solids  excreted  in  the  feces,  and  to  de- 

lase  the  total  solids  excreted  by  the  urine.     There  is  a  distinct 

mdency  manifested  by  the  preservative  to  interfere  with  the  proc- 

of  digestion  and  absorption.     Inasmucii,  however,  as  the  total 

antity  of  solids  administered  in  the  food  varied  slightly  in  the 

fferent  periods,  a  fairer  interpretation  is  obtained  by  comparing 

e  percentages  of  the  total  solids  exhibited  in  the  food  eliminated 

the  feces  and  urine  respectively.     In  this  comparison  it  is  found 

at  the  total  percentage  of  solids  in  the  food  eliminated  in  the  ti^t^x 

luring  the  fore  periods  is  4.1,  during  the  preservative  periods  4.6, 

d  during  tiie  after  periods  4.6.     The  percentage  of  soHds  in  the 

food  eliminated  in  the  urine  during  the  fore  periods  is  10.2,  during 

e  preservative  periods  9.5,  and  during  the  after  periods  9.1.    These 

rcenlages  indicate  also  very  strongly  the  influence  exerted  by  the 

preservative  mentioned  above.     It  must  be  remembered,  also,  in  this 

nnection,  that  practically  80  per  cent  of  the  preservative  adminis- 

ired  is  recovered  in  the  urine,  increasing  to  that  extent  the  toral 

.lids  thus  eliminated.     In  spite  of  this,  however,  there  is  a  marked 

[decrease  in  the  total  solids  in  the  urine,  and  a  marked  increase  in  the 

total  solids  in  the  feces. 

Vm..  II.  Med.  Jur.— 61. 
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Effect  of  Boric  Add  and  Borax  upon  (he  Urine. 

Elimination  of  nitrogen. — The  combined  data  of  the  foar  aeries 
(excluding  Series  IL)  show  that  tiie  percentage  of  nitrogen,  ingested 
in  the  food,  eliminated  in  the  urine  during  the  fore  periods  is  85.7, 
daring  the  preservative  periods  85.1,  and  during  the  after  periods 
81.1.  This  shows  a  tendency  on  the  part  of  the  preservative  to  di- 
minish the  percentage  of  nitrogen  excreted  in  the  nrine,  and  this 
tendency  is  continued  in  a  very  marked  manner  in  the  after  periods. 

Reaction. — The  data  of  Series  II.,  III.,  and  V.,  show  a  marked 
tendency  on  ihe  part  of  boric  acid  to  increase  the  acidity  of  the  arin?. 
In  no  case  during  the  administration  of  boric  acid  was  an  alkaliiK 
reaction  observed.  In  the  case  of  the  urine,  the  marked  acidity  itn 
parted  to  it  by  boric  acid  is  continued  in  most  cases  throughoat  tt:( 
after  periods.  The  date  of  Series  IV.  and  V.,  on  the  contrary,  gliov 
a  marked  tendency  on  the  part  of  borax  to  diminish  the  acidity  of  tbc 
urine,  and  in  several  instances  this  substance  imparted  to  the  uriac 
an  alkaline  reaction.  These  facts  indicate  that  a  large  part  of  tht 
borax  and  boric  acid  administered  is  excreted  unchanged  in  chemici] 
composition. 

Quantity. — Very  little  effect  is  produced  by  theae  preservatiTea 
upon  the  volume  of  urine,  although  there  is  a  slight  tendency  mani- 
fest to  decrease  the  amount  There  is  a  slight  tendency  also  mani- 
fested during  the  administration  of  the  preservatives  to  decrease 
the  totel  solids  in  the  urine.  In  this  connection,  however,  it  muft 
be  considered  that  the  season  of  the  year  has  a  marked  effect  upon  the 
amount  of  urine  secreted,  the  tendency  being  to  secrete  lai^r  quan- 
tities in  cold  weather  than  in  warm.  Combining  the  data  of  Serio' 
I.,  III.,  IV.,  and  V,  for  those  members  completing  the  series,  we  find 
that  the  average  daily  amount  of  urine  secreted  during  the  fore  pe- 
riods, per  individual,  is  969  cubic  centimeters,  during  the  preserva- 
tive periods  960  cubic  centimeters,  and  during  the  after  periods  952 
cubic  centimeters.  These  date  show  almost  no  effect  of  the  prescTva- 
tives  on  the  quantity  of  urine  secreted;  but  there  seems  to  be  i 
slight  tendency  to  decrease  the  amoimt  secreted  in  the  preservative 
and  after  periods. 

Albumin. — In  those  few  cases  where  Uiere  was  nonnally  a  mere 
trace  of  albumin  in  the  urine,  it  is  shown  by  the  data  that  the 
general  tendency  of  the  preservative  nsed  is  to  increase  the  trace 
of  albumin  in  the  urine,  and  this  increase  is  manifested  tlso  doring 
the  after  periods. 
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ilicroscopif  bodies. — Microscopical  exam  1  nations  of  the  urtne  were 
]adfi  for  tli6  foUowiog  substances. 

Uric  acid  crfBlals;  urates;  oxalate  of  limei    phoephates,    (a)    crystalline  phra- 
phati^.    (h)    amorphous   phosphatea;   epithelium   cells  of  all   kindii;    leucocyt^a; 
blood  cella;    casts,   (a)   byalino,   (b)   finely  granular,   (c)   coarsely  granular, 
Id)    ppillielial,   (e)   other  forma;   mucous  cylindroida:   mucous  atrauda. 

The  microscopic  examinations  were  made  at  three  periods  during 
ch  series  except  in  Series  I.,  during  which  time  the  microscopic 
pervision  of  the  urine  had  not  been  instituted.  The  examinations 
ere  made  once  during  the  fore  period,  once  or  more  during  the  pre- 
^rvative  period,  and  once  near  the  close  of  the  after  period. 
Reviewing  the  data  as  a  whole,  in  regard  to  the  appearance  of 
leae  microscopical  bodies  in  the  urine,  the  facts  which  appear  prom- 
nentlj'  are  the  gjeat  variations  in  the  number  and  chamcler  of  these 
icro-chemical  bodies.  They  occur  constantly  in  some  cases  in  very 
uch  greater  abundance  than  in  otliers.  There  are  a  few  cases,  in 
act,  quite  a  number,  where  the  relative  abundance  of  these  bodies 
seems  to  be  increased  during  the  administration  of  the  preservative. 
rThere  is  a  smaller  number  of  cases  in  which  the  contrary  fact  occurs, 
the  greater  number  of  casea,  however,  the  adminisl  ration  of  the 
reservative  appears  to  have  had  no  influence  upon  the  relative 
abundance  of  these  bodies.  The  data,  therefore,  as  a  whole,  cannft 
regarded  as  conclusive  respecting  the  influence  of  the  preserva- 
jve  upon  the  number  or  kind  of  micro-chemical  bodies  occurring  in 
le  nrine. 


"he  Effect  of  the  Preservative  upon  the  Number  of  Corpuscles  and 
upon  the  Hemoglobin  in  the  Blood. 

There  was  no  regular  influence  established  relating  to  the  effect 
»f  the  prewrvtttive  in  increasing  or  decreasing  the  nural«r  of  cor- 
[>uscles  in  the  blood.  The  data  in  individual  casea  are  often  contra- 
dictory, and  a  general  summary  of  them  leads  to  no  c/)nchi8ivp  re- 
Bult  The  tinal  deduction  can  only  be  drawn  that,  if  the  preservative 
Iflffects  the  niunber  of  corpuscles  and  the  amount  of  hemoglobin  at 
],  it  does  so  in  very  irregular  manner,  differing  in  different  indi- 
iduals,  and  in  a  way  which  cannot  he  used  as  a  basis  of  any  dcflnite 
xiDcIusion. 

CONCLUSIONS. 

Necensiiy  of  Mineral  Substances  in  the  Blood. 

In  the  cnnsideration  of  the  action  of  preservatives  of  a  mineral  n» 
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ture,  Buch  as  borax  and  boric  acid,  it  must  be  remembered  that  the 
animal,  as  well  as  the  plant,  possesses  a  certain  mineral  hunger.  In 
other  words,  mineral  substances  play  a  double  role  in  animal  and 
plant  nutrition.  First,  they  may  serve  aa  real  foods,  necessarc  to 
the  formation  and  nutrition  of  the  tissues.  In  the  second  place,  they 
are  necessary  to  the  functional  activity  of  the  various  organs  of 
the  body,  irrea(>eetivc  of  any  part  they  may  take  in  direct  nutrition. 

The  necessity  of  saline  solutions  in  the  blood  is  known  to  every 
physician  and  physiologist  If  the  blood  were  deprived  of  all  of  its 
valine  constituents,  the  circulation  would  b©  impeded,  restrictoil,  or 
stopped,  and  death  would  result  In  cases  of  collapse  tn  disease,  sa- 
line injections  in  the  blood  are  often  used  as  a  restorative  measure. 
These  salts,  in  solution,  stimulate  the  heart's  action,  and  undoiibleiliy 
are  active  in  the  osmotic  operations  of  the  cells.  This  is  one  of  the 
facts  which  show  the  intimate  relation  existing  between  physical 
chemistry  and  physiology. 

Common  salt  is  the  most  frequent  and  most  abundant  of  the  sa- 
line constituents  of  the  blood;  but  the  alkalinity  of  the  blood  19  not 
due,  of  course,  to  common  salt,  which  is  a  neutral  substance.  Tha 
existence  of  alkaline  carbonates  or  other  alkaline  salts  i.s  necessary 
to  the  vital  functions.  While  it  is  true  that  the  digestion  in  the 
stomach  takes  place  in  an  acid  solution,  it  is  likewise  true  that  any 
excessive  acid  must  be  neutralized,  and  enough  of  alkali  added  in 
the  small  intestine,  in  order  that  the  further  digestion  of  the  food 
may  properly  take  place.  That  saline  bodies  other  than  common  salt 
or  the  alkaline  carbonates  may  be  useful,  however,  in  the  perform- 
ance of  the  vital  functions  cannot  be  denied,  though  it  might  be  diffi- 
cult to  demonstrate  their  absolute  necessity.  Hence  the  introduction 
of  saline  bodies,  which  may  or  may  not  be  of  an  antiseptic  character, 
may,  within  certain  limits,  have  a  favorable  influence  upon  health 
and  digestion.  At  the  same  time  it  should  not  be  forgotten  that  all 
excess  of  such  bodies  imposes  upon  the  excretory  oi^ns  an  addi- 
tional burden,  which,  while  it  might  not  impair  their  efliciency  even 
for  a  number  of  years,  might  finally  produce  a  condition  of  ex- 
hantjFion  which  would  be  followed  by  serious  conseqiiences.  E*- 
pecially  is  this  remark  true  of  the  kidneys,  which  appear  to  be  a 
general  clearing  house  for  all  the  surplus  of  saline  matters  ingested 
in  the  foods. 
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Are  Mivimal  Quantities  of  Preservatives  Permis*iblef 
It  is  admitted  by  all  who  have  examined  the  subject  in  a  critical 
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ay,  even  by  the  users  of  preservatives,  that,  in  certain  maximum 

lantitiea,  the  limit  of  toleration  is  reached  in  each  individual,  and 

aitivQ  injury  is  done.     But  it  is  also  well  recognized  that  mauy, 

not  all,  of  the  usual  foods,  when  used  in  large  expess,  produce  in- 

UrioiH  results.    The  many  cases  of  disease  produced  by  overeating,  or 

eating  improperly  prepared  or  poorly  cooked  food,  or  by  eating  at 

lusual  times,  are  illustrations  of  this  fact.     Upon  this  basis,  and 

kpon  the  further  statement  that,  when  used  in  extremely  small  quan- 

pties,  the  preservatives  in  question  cannot  be  regarded  as  harmful, 

founded  the  principal  argument  in  favor  of  the  use  of  the  pre- 

rativee,  aside  from  the  fact  that  the  foods  themselves  are  kept 

R  better  and  more  wholesome  st^te. 

It  is  only  proper  to  give  to  this  argument  full  consideration,  and 
>t  to  brush  it  aside  as  illogical  and  irrelevant  It  ia  evident  that 
ny  attempt  to  determine  experimentally  the  effect  of  extremely  mi- 
ite  quantities  of  any  preservative,  even  when  used  continuously, 
Dold  not  be  likely  to  lead  to  any  definite  result.  In  the  foregoing 
lata  we  have  illustrations  of  the  fact  that  even  largo  quauiities  of 
tie  preservative  employed — larger  by  far  than  would  probably  ever 
found  in  any  food  product — do  not  always  act  in  such  a  way  as  to 
ermit  of  definite  interpretation.  The  claim,  therefore,  that  the  use 
Buch  preservatives  is  justified  when  the  amount  is  extremely 
lall,  and  when  even  these  small  amounts  are  used  only  at  intervals, 
nd  not  continuously,  is  worthy  of  careful  consideration. 
An  illustration  which  is  pertinent  may  be  taken  from  tlie  partii-u- 
ir  preservatives  with  which  the  foregoing  experiments  have  been 
lade,  namely,  boric  acid  and  borax.  One  of  the  food  products  to 
rbich  these  preservatives  are  very  commonly  added  is  butter.  This 
atemcnt  should  not  be  taken  to  imply  that,  in  butter  prepared  for 
jmeatic  use  in  this  country,  borax  is  found  to  any  considerable  ex- 
it. When  butter,  however,  is  to  be  transported  over  long  dis- 
ncea,  and  necessarily  kept  a  long  while,  tJie  addition  of  borax  is 
pry  frequently  practised. 

The  dietetic  data,  which  have  been  accumulated  in  the  course  of 
lis  experiment,  show  that  the  quantity  of  butter  consumed  diiily 
rsries  from  30  to  70  grams.  Suppose,  as  a  maximum,  we  say  that 
he  quantity  of  butler  consumed  in  any  one  case,  daily,  is  100  grams, 
ad  that  it  contains  1  gram  of  boric  acid,  or  an  amount  of  borax 
jaivalent  thereto.  The  maximum  quantity  of  boric  acid  used  in  a 
Jay  in  iJiis  case  would  be  1  pram.  Tn  point  of  fact,  however,  it 
auld  rarely,  if  ever,  reach  this  amount;  but,  even  in  those  ca  ea 
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where  butter  is  eaten  freely,  probably  ^/i  gram  iroulJ  be  about  the 
maximuta  quantity  consumed.  Further  than  this,  1  per  eent  of 
boric  acid,  or  its  equivalent  in  borax,  in  butter  ia  a  very  large  qwtn- 
tity.  Probably,  as  a  rule,  not  more  than  y<>  of  1  per  cent  is  em- 
ployed. In  thia  case  the  quantity  of  boric  acid  likely  to  be  oa- 
Bumed  by  any  one  individual  in  a  day  would  be  reduced  \o  y^ai  % 
gram. 

In  the  ease  of  meats  preserved  by  borax,  although  larger  quan- 
tities are  eaten  than  of  butter,  it  is  not  likely  tliat  any  larger  quan- 
ties  of  borax  would  be  consumed.  Thui  it  appears  that  tJiosc  wlio 
habitually  eat  butter  and  meat  preserved  with  borax  might  be  con- 
suming half  a  gram,  or  a  little  more,  of  boric  acid  per  day.  But 
preserved  meats  are  not  regularly  eaten,  and  hence  the  quantity  men- 
tioned is  likely  to  be  overestimated.  It  would  be  unwise  to  atVirm,  in 
a  case  of  this  kind,  in  the  liglit  of  the  data  obtained  by  the  expcri- 
menta,  that  such  a  minimum  consimiption  of  borax,  and  esi>ec!al]v 
when  not  a  continuous  one,  would  prove  deleterious  within  any  n.-«- 
sonable  time  of  observation.  The  question  then  arises,  Doe*,  the  sb- 
sence  of  such  proof,  or  the  impracticability  of  obtaining  it,  serve 
as  a  justifiable  excuse  for  the  use  of  this  preservative? 

Tliis  question  ought  not  to  be  decided  alone,  because  the  princi- 
ple of  the  decision  must  stand,  not  only  for  boric  acid  and  borax, 
but  for  every  preservative  used  in  foods.  In  other  words,  whatever 
principle  is  established  for  judgment  as  to  the  use  of  boric  acid 
in  small  portions  must  also  be  applied  to  the  use  of  every  other  pre- 
servative used  in  foods.  The  principle  must  also  be  still  further 
established  so  that  whatever  may  be  established  as  regards  butter  or 
meat  must  be  admitted  in  respect  of  every  other  substance  used  in 
food.  Hence,  before  admitting  the  full  force  of  the  argument  based 
on  minimal  quantities,  the  full  significance  of  such  an  admission 
must  he  considered,  and  the  practically  unlimited  extent  of  its  ap- 
plication acknowledged. 

This  leads  to  the  discussion  of  the  fact  that  in  the  majority  of 
cases  the  labor  of  freeing  the  system  from  added  preaervativoa  falls 
principally  upon  the  kidneys.  In  the  method  of  life  in  vogue  in  this 
country  the  kidneys  are  already  hard-worked  orsrans.  Ami'ricana 
probably  eat  more  freely  than  the  citizens  of  almost  any  other  €■>»«- 
try,  with  the  possible  exception  of  England.  Larpe  quantities  of  ni- 
trogenous foods  are  consumed.  In  the  breaking  down  of  the  nitroe- 
enous  tissues  the  kidneys  are  the  chief  organs  for  the  excretion  of 
the  lielim.     TTie  addition  of  any  further  burden,  therefore,  no  mat- 
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ter  how  minute,  is  to  be  deplored.  If,  however,  the  principle  be  ad- 
mitted that  injurious  substances  may  be  used  in  such  email  quan- 
tities as  to  be  practically  harmless,  then  we  find  the  way  open  for 
loading  upon  the  kidneys  many  different  fum-tions  in  addition  to 
those  which  they  now  discharge.  If  they  may  be  justly  called  upon 
to  eliminate  tlie  small  quantities  of  boric  acid  added  in  food,  they 
cannot  logically  be  freed  from  the  necessity  of  eliminating  also 
minute  quantities  of  salicylic  acid,  saccharin,  Bulphurous  acids,  and 
sulphites,  together  with  the  whole  list  of  the  remaining  preserva- 
tives, which  are  eliminated  principally  through  the  kidneys.  It 
would  be  useless  to  contend  that  the  occasional  consumption  of  small 
quantities  of  boric  acid  in  a  sausage,  in  butter,  or  in  prcsrvcd 
meat,  would  produce,  even  upon  delicate  Bt^omaehs,  any  continuing 
deleterious  effect  which  could  be  detected  by  any  of  the  means  at  our 
disposal;  but,  naturally,  it  seems  that  this  admission  does  not  in  any 
way  justify  the  indiscriminate  use  of  this  preservative  in  food  prod- 
ucts, implying,  as  it  would,  the  equal  right  of  all  other  prr-senativps 
of  a  like  character  to  exist  in  food  products,  without  restriction. 

It  appears,  therefore,  that  there  is  no  convincing  force  in  the  ar- 
^ment  for  the  use  of  small  quantities,  unless  it  can  be  establisbid 
that  there  is  only  a  single  preservative  used  in  foods,  that  this  pre- 
servative is  used  in  only  a  few  foods,  that  it  will  be  consimied  in 
extremely  minute  quantities,  and  that  the  foods  in  whii'b  it  is  found 
are  consumed  at  irregular  intervals  and  in  small  quantities.  On  the 
other  band,  the  logical  conclusion,  which  seems  to  follow  from  the 
data  ut  our  disposal,  is  that  boric  acid,  and  equivalent  amounts  of 
borax  in  certain  quantities,  should  be  restricted  to  those  cases  where 
the  necessity  therefor  is  clearly  manifest,  and  where  it  is  demon- 
strable that  other  methods  of  food  preservation  are  not  applicable, 
and  that,  without  the  use  of  such  a  preservative,  the  deleterious  ef- 
fects produced  by  the  foods  themselves,  by  reason  of  decomposition, 
would  be  far  greater  than  eould  possibly  come  from  the  u^e  of  the 
preservative  in  minimum  quantities.  In  these  cases  it  would  also 
follow,  apparently,  as  a  matter  of  public  information,  and  especial- 
ly for  the  protection  of  the  young,  the  sick,  and  the  debilitated,  that 
each  article  of  food  should  be  plainly  labeled  and  branded  in  re- 
gard to  the  character  and  quantity  of  the  preservative  employed. 

Effect  of  Boric  Acid  ami  Borax  upon  Oeneral  Health. 

The  most  interesting  nf  the  observations  which  were  made  during 
the  progrefla  of  the  experimenta  was  in  the  study  of  the  direct  ef- 
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feet  of  boric  acid  and  borax,  when  administered  in  food,  apon  tlie 
health  and  digestion.  When  boric  acid,  or  its  equivalent  in  boru,  is 
taken  into  the  food  in  small  quantities,  not  exceeding  half  a  gram 
(7^  gr.)  a  day,  no  notable  effects  are  immediately  produced.  Tbe 
medical  symptoms  of  the  cases  in  ]ongKX>ntinued  ezhibilions  of  amaU 
doses,  or  in  large  doses  extending  over  a  shorter  period,  shov,  in 
many  instances,  a  manifest  tendency  to  diminish  the  appetite,  and 
to  produce  a  feeling  of  fullness  and  uneasiness  in  the  stomadi, 
which,  in  some  cases,  results  in  nausea,  with  a  very  general  tendencj 
to  produce  a  sense  of  fullness  in  the  head,  which  is  often  manifest*! 
as  a  dull  and  persistent  headache.  In  addition  to  the  uneasiness  pro- 
duced in  the  region  of  the  stomach,  there  appear,  in  some  instances, 
sharp  and  well-located  pains,  which,  however,  are  not  persistent 
AltJiough  the  depression  in  the  wei^t  of  the  body,  and  some  of  tbe 
other  symptoms  produced,  persist  in  the  after  periods,  there  i«  i 
uniform  tendency  manifested,  after  the  withdrawal  of  the  present- 
tive,  toward  the  removal  of  tbe  unpleasant  sensations  in  the  stont- 
ach  and  head  above  mentioned. 

Tbe  administration  of  boric  acid  to  the  amount  of  4  or  5  grains 
per  day,  or  borax  equivalent  thereto,  continaed  for  some  time,  re- 
sults in  moat  cases  in  loss  of  appetite,  and  inability  to  perform  work 
of  any  kind.  In  many  cases  the  person  becomes  ill  and  unfit  for 
duty.  Four  grams  per  day  may  be  regarded,  then,  as  tbe  limit  of 
exhibition  beyond  which  the  normal  man  may  not  go.  The  admin- 
istration of  3  grams  per  day  produced  the  same  symptoms  in  manv 
cases,  although  it  appeared  that  a  majority  of  the  men  under  ob- 
servation were  able  to  take  3  grams  a  day  for  a  somewhat  proiracted 
period,  and  still  perform  their  duties.  They  commonly  fdt  inju- 
rious effects  from  the  dose,  however,  and  it  is  certain  that  the  nor- 
mal man  could  not  long  continue  to  receive  3  grama  per  day. 

In  many  cases  the  same  results,  though  less  marked,  follow  the 
administration  of  borax  to  the  extent  of  2  grams,  and  even  of  1  gram 
per  day,  although  the  illness  following  the  administration  of  V^riis 
and  boric  acid  in  those  proportions  may  be  explained  in  some  cases 
by  other  causes,  chiefly  grippe. 

The  administration  of  borax  and  boric  acid  to  the  extent  of  ij; 
gram  per  day  yielded  results  markedly  different  from  those  obtained 
with  larger  qiiantities  of  the  preservatives.  This  experiment  Se- 
ries v.,  conducted  as  it  was  for  a  period  of  fifty  days,  was  a  r.ither 
severe  test,  and  it  appeared  that  in  some  instances  a  somewhat  un- 
favorable result  attended  its  use.     On  the  whole,  the  results  show 
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that  ^  gnun  per  da^  is  too  much  for  the  nonnol  man  to  receive  reg- 
ularlj.  On  the  other  hand,  it  is  evident  that  the  normal  man  can 
receive  %  gram  per  day  of  boric  acid,  or  of  borax  expressed  in  tei-ms 
of  boric  acid,  for  a  limited  period  of  time,  without  much  danger  of 
impairmdDt  of  healtlL 

It  is,  of  course,  not  to  be  denied  that  both  borax  and  boric  acid 
are  recognized  as  valuable  remedies  in  medicine.  There  are  cer- 
tain diseases  in  which  these  remedies  are  regularly  prescribed,  both 
for  internal  and  external  use.  The  value  which  they  possess  in 
these  cases  does  not  seem  to  have  any  relation  to  their  use  in  tlte 
healthy  oi^nism,  except  when  properly  prescribed  as  prophylac- 
tics. The  fact  that  any  remedy  is  nsefnl  in  disease  does  not  appear 
to  logically  warrant  its  use  at  any  other  time. 

It  appears,  therefore,  that  bo^  boric  acid  and  borax,  when  con- 
tinuoosly  administered  in  small  doses  for  a  long  period,  or  when 
given  in  large  quantities  for  a  short  period,  create  disturbances  of 
appetite,  of  digestion,  and  of  health. 

H.  W.  Wiley,  M.  D., 
Chief,  Bureau  of  Chemistry. 

Approved : 

James  Wilson, 

Secretaiy  of  Agricnltunu 
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Jhgnoals.  p.  205   16S 
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ARSENIC— (ooDtinued).  ma. 
embalming  ftuida, 

tu  com  plication,  chemlc*)  tauminatioB  tn  MIM  of,  p.  SU IIT 

hUl  period,  p.  199 lie 

Pl&ndia  cue,  p.  301 • Ul 

Haybrick  com,  p.  SOS   in 

mode  of  oMioo  in  wall  papers,  p.  116 lU 

post-mortem  ■ppsarBucee,  p.  S03 •>.......  I6G 

•faorUst  latal  period  in,  p.  199 ISS 

■low.  p.  201   lei 

MOToes  of.  accidental,  p.  3i3 IM 

■tatistica  of  deaths,  p.   igi IJT 

■Tmptoms, 

acute,   p.   198 Ill 

chronic,  pp.  «m).  tia  1«1.  let 

■ubBcut«,   p.    iOO    UO 

treatment,  p,  a03 M 

p(«parations.  p.   19]      ItJ 

Tarioua  nonofflcinat,  p.  m Ul 

propertiea,  p.   190    IK 

p«re  elemeDtarj  arseitje  noDpoisoDOUS,  p.  IH lU 

■alta  of,  pp.  188,  233.  234 ISl,  183 

shot  eontainB.  p.  197 U| 

■olubflitj'    (white  aritenic),  p.   19S IM 

Minetiine§  admiDJitered  by  reoUl  ifljeetiona,  p,  igg lf| 

•ulphids  of,  in  general,  p.  233 iti 

t«*t«  for  arienie  aoid,  p.  831 tH 

t«*ta  for  arsenic  oxid, 

ammonio-nitrate  of  silver,  p.  231  ■.■.........>..■..■,......,, ...  17] 

objection  to  above  test,  p.  283 in 

ammonio-sulphate  of  oopp«r,  p.  828 Ifl 

Bloiam's,   p.   329 Itl 

objection  to  above  test,  p,  223 ".--■■••••■••>.....  171 

kjrdroaulphurie  acid,  p.  881 170 

objection  to  *bo*e  teat,  p.  388 m 

Marsh's,  p.  223 174 

objection  to  abowe  test,  p.  286 ..i.... 171 

reduction  t««t,  p.  218 ,,,, m 

preeautions  for  perfonning,  p.  219 •..>>.*......  M 

Reinsch's,  p.  227  m 

in  anilin  dyeH,  p.  iBg ,, m 

in  "eancer  paste  cures,"  p.  190 tfi 

in  embalming  fluids,  p.  Sn ■-......•..,.  Iff 

in  factories,  p.   213 IM 

bi  "injection   mans,"  p.   ISV Ul 

in  medieinal  dosea,  p.  303 .••....  lO 

Id  mordants,  p.  sio ,,..  Jg^ 

in  orpiment,  p.  190  , IH 

■0  Paris  green,  p.  190 US 

in  pigments,  p.   190 US 
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AfiSENIC — (continued).  uo. 

in  wall  papera,  p.  IQO IBS 

in  wearing  apparel,  p.  190 1S6 

by  taxidermiits,  p.  igg IBS 

volatile  compound,  p.  190 IBS 

ARSENIC  ACID. 

in  general,  p.  232 179 

tebtB,  p.  232  180 

ARSENIC  SULPHID,  in  goneral,  p.  233 IBl 

ARSEXIOUB  ACID.  p.  191 1S6 

ARSENITB  OF  COPPER,  pp.  ISO,  234 IBS,  183 

ARSENITE  OF  POTASSItJM,  p.  234 ISS 

ARSENIUEETED  HYDROQN,  p.  190 186 

AR8IN,  p.  190  IBS 

ATROPIN;  HYOSCYAMIN;  HTOSCIN,  p.  569. 

antagonism  of  atropin  and  morphin,  p.  574 ffj\ 

otte  of  poisoning  by,  appx.,  p.  7B5 878 

chemical  examination,  p.  SS2 881 

the  physiological  test  for,  p.  582 681 

elimination,  p.   SS4    881 

in  general,  p.   S69 661 

isolation,  p.  583   881 

lethal  dose,  p.  580 678 

occurrence  of  atropin,  p.  569 668 

atropin  and  fayoscfamln  in  belladonna,  p.  570 667 

Datura  stramonium,  p.  570 66S 

poisoning  by, 

external  application  of  a  plaster,  p.  573 971 

from  infusion  of  leaTCS  and  seeds,  p.  577 973 

from  use  of  belladonna,  p.  574 g73 

from  use  of  Datura  stranxniium,  p.  S7G 673 

"homatropin,"  dangerous  symptoms  from  its  use  in  eye,  p.  573....  871 

post-mortem  appearances,  p.  581 880 

some  individuals  very  susceptible  to,  p.  57s 671 

statistics,  p.  571    870 

atropin  and  it«  related  alkaloids,  p.  57 j 971 

in  detail,  p.  572 671 

symptomB,  p.  577    678 

atropin  and  its  related  alkaloids,  p.  571 071 

belladonna,  p.  574  678 

Datura  stramonium,  p.  576 073 

a  rash  may  appear,  p.  577 87J 

treatment,  p.   580    679 

preparations,  p.  5QO    Qg2 

properties, 

atropin,  p.  669   663 

homatropin,   p.   569 gg^ 
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AIBOPIN;   HYOSCTAHIN;  HTOeCIK— (oontlniied}.  i 

hjoscfsmiii,  p.  689 i 

hyoscin,  p.  B6B   

in  genenil,  p.  S69 

patrefsetive  produota  resanbUng,  p.  58I 

BACILLUS  ENTERITIDIS,  p.  STO 

BAEIUM,  SALTS  OF,  p.  281- 

carbonate  of  barium,  p.  2S2 

caMOf  poisoning  by,  ^pz^  p-  795 

cUorid  of  barium,  p.  383 

action  of,  p.  284 

dieuical  ezamination  and  tests  for,  p.  265 

fallacies  of,   p.   2SS 

in  general,  p.  281 , , 

lethal  doM  of,  p.  283 

poisoning  1^, 

diagnosis  of,  p.  284 

(atal,  p.  281 

period  of,  p.  £83 

post-mortem  appearances  of,  p.  284 

sUtisties  of  fatal,  p.  2BI 

•ymptonis  of,  p.  a82 

treatment  for,  p.  284 

BATTLE'S  VERMIN  KHjLEK,  p.  627 

ltELL.\DOXN'A.    See  also  Aisoput,  p.  569. 

alkaloids  contained  in,  p.  S70 -■ 

amount  of  alkaloid  in,  p.  580 

berries   described,   p.   S83 

case  of  poiwining  by,  appi.,  p.  783 

chemical  examination,  p.   e82 

Jeliial  dose,  p.  580 

poisoning  by, 

postmortem  appearances,  p.  S81 

statistics,  p.  S71 

pre  pa  ml  ions.  p.  570 

putrefactive  products  resembling,  p.  S81 

BENZENE,  p.  473. 

JIEXZOU  p.  4T3. 

action,   p.   475 .,, 

cbemioal  detwtion  and  teats,  p.  477 , 

in  (renersl.  p.  473 

poisoning  by, 

diagnosis,  p.  477 , 

poslmtirlem  appearances,  p.  477 j 

Inntmeiit.  p.  476 , 

properUes,  p.  473 , 
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BISMl'TH,  p.  260.  «a 

acliun  ol,  p.  389 tSS 

ureenic  in  combination,  p.  290 234 

detection  and  tests  for,  p.  202 &41 

letlial  done  of,  p.  391 23a 

occurrence  of,  p.  289 233 

I      poisoning  by. 

analogy  to  lead  poisoning,  p.  291 93B 

diagiiosiB  of,  p.  392 339 

ejiternn]  application,  p.  ago 234 

post  mortem  appearancea  after,  p,  2^3 240 

B^prnptoms  of,  p.  291 23S 

treatment  for.  p.   291 £37 

preparations  containing,  p.  290 234 

properties  of,  p.  289 2S| 

"BL.\STJNG  OIL,"  p.  5S3 «44 

BLEACHING  POWDERS,  p.  300 H8 

BLOOD,  p.  680. 

carbon  monoxid  hemoglobin,  p.  689 881 

Aemicni  tests, 

L  albumin  method,  p.  eS6 HS 

L guaiacum  method,  p.  686 tM 

^H  in  general,  p.  684 Ml 

^P  BOdiuin  lungatate  method,  p.  689 VU 

^H  Teiclimann's  method,  p.  664 tM 

^H       WMgulation.   p.   GS2 ' tU 

^H  ilowneHs  may  show  tbe  direction  from  which  it  c»me,  p.  1182 ItS 

^^  time.   p.   882 BI7 

^^P  of  various  animalt,  p.  668 B17 

^V     acwpuscles.   p.   681 BIB 

^P  character,   p.   681 BIB 

^K  form.   p.   681 Blft 

^H  leucoc^tm,    p.    681 BIS 

^^B  of  various  animnlti,  p.  691 • ■ 8W 

^B  table  of  average  aiiea,  p.  692-. BM 

^B  nd,  p.  661 aiC 

^^  siw,   p.  681 aiB 

whiU,  p.  681 aiB 

drying  dependent  on  certain  causes,  p.  691 BBS 

exMnination, 

bioio^ciJ,  p.  esi sn 

method,  p.   694 BM 

microscopic,   p,   e<JO 8SS 

apeetroecopie,  p.  686 BM 

preparation  of  stain,  p.  686 227 

^^     hematin,  p.  689  BM 

^k      bemaboporphyrin,   p,   680 |M 

^B      hMnochromogen,   p.    660 tBS 

tietDogiobin,  p.  6SB ■!§ 
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BLOOD— (oontinoed).  OB. 

carbon  monoxid,  p.  680 ■  tti 

metbmioglobin,   p.  689 IM 

oxyhemoglobin,   p.   68S - M 

plsBma,  p.   690 lU 

clot  and  senuD,  p.  680 Ill 

contains  red  and  white  corpuMles,  p.  630 Ill 

properties  in  general,  p.  680 HI 

re<lu<«<l  hematin,  p.  689 ■•• ■ IS 

■erum,   p.   680 HI 

mineral   bodies,  p.  681 ■-'-  111 

•olid   elementa,  p.  681 lU 

■buns, 

wlor  dependent  upon  certain  cause*,  p.  683 lU 

eont«iRed  in  various  discharges,  p.  696 HI 

meostrual,  p.  697 HI 

nasal,  p.  697 HI 

tcaU  for  determining  presence,  p.  683 Hi 

biol<^cal,  p.  69 1 n 

chtT.iidl.    |l.    (".'.Il II 

iniciu^(-u;iic,  p.   6^0 .. tS! 

BLOOD  PLASNU,  p.  680 Ill 

-BLUE  GAS."  p.  112 51 

BORIC  ACID.  p.  161. 

borates,   p.   162 11) 

detection,    p.    ie2 Hi 

poisoninj^  by.  p.  161 lU 

eni|)tion  from,  p.  161 114 

proper!  Wa,  p,    161 114 

re]torts  of  United  States  Agricultural  Department,  p,  797 MO 

tcsis,   p.    161 lis 

BOTULISM,   p.   678 Wa 

BEOMIN,  p,  294- 

action   of,  p,   305 *M 

bromiih    nf   ammonium,   calcium,   eth;l,    lithium,    potassium,    sodium. 

and  zinc,  p.  306 M' 

action,   p.    206 SSI 

poisoning  by, 

nciilp  and  chronic  symptoms,  p.  296 Ul 

treatmi'nt.    p.    296 SS! 

akin  ilispiispa  c.iiiscJ  by.  p.  208 Ul 

ddcti l.iii  anil  Ii'^^ls  for.  p.  296 151 

in  general,   p.  294 !* 

letlia]   dose  of,  p.  205 ^ U. 

poisoning  by, 

dingnoaia  of.  p.   2D5 IS4 

only  two  cases  of,  p.  294 Ml 

post-mortem  appoorunces  after,  p.  293 2SI 
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BROWN—  (continued) . 

lymptoms  of,  p.  Z9t 249 

subacute,  p.  294 S90 

treatment  for,  p.  293 tO> 

BROMI8M,  p.  29S US 

BBUCIN.    8w  BTKrOHHiir,  p.  012 741 

chemiesl  detection  and  itolation,  p.  614 744 

occurrence,  p.  612 741 

properties  and  teats,  p.  614 743 

HRYONIA,  p.  626 579 

CACODYL  OXID,  p.  218 168 

CADAVERIC  RIGIDITY,  p.  63 26 

CADAVERIN,  p.  678 802 

CALABAR  BEAN.    Bee  Puybostiomih,  p.  067 774 

CAMPHOR,  p.  480. 

detectioo  of,  p.  483 B19 

lethal  dose  of,  p.  483 SI7 

monobromated  camphor,  p.  4B3 SIB 

poiB<Hiing  by, 

rare,  if  ajiy,  fatal  cases  of,  pp.  481,  4S2 SIS,  S18 

aymptoiDS  of,  p.  481 SIS 

the  few  cases  reported  maj  be  due  to  alcohol  in  which  camphor 

ia  dlHolTcd,  p.  482 S16 

preparations  containing,  p.  481 S14 

propertiei  of,  p.  4S0 SIS 

CARBOLIC  ACID,  p  385- 

action,  p.  399 408 

dc&ths  from  application  to  tldn,  p.  396 399 

from  injection  into  uterine  cavitj,  p.  393 3S8 

in  abaceaa  cavities,  p.   392 398 

detection  and  testa,  p.  4OI 40S 

external  application,  p.  393 398 

in  general,  p.  385 394 

is  eliminated  from  the  system  in  from  twelve  to  sixteen  hours,  p.  393. .  388 

its  application  over  healthy  skin,  p.  394 389 

its  converaion  in  human  tissues  into  a  compound  of  phenylsulpliuric 

acid,  p.  3B3 39S 

lethal  dose,  p.  398 401 

poisoning  by, 

cases,  pp.  387,  391 395,  396 

external  use,  p.  391 397 

injection  into  cavities,  p.  302 398 

post-mortem   appearances,   p.   300 404 

symptoms, 

acuU,  p.  386 39B 

chronic,  p.  397 400 

subacute,  p.  397 400 
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CARBOLIC  ACID— (oontinned).  ( 

treatment,  p.   398 < 

Tapwr  of,  p,  391 ; 

used  in  surgjoaj  dreuinga,  p.  393 

CARBON  DIOXID,  p.  106- 

action  on  respirBtion,  p.  lOB ■■• 

ft  meoEure  of  vitiated  Bt»iogpbere.  p.  lOB , 

death  from,  due  to  arrett  of  oxidation,  p.  1O8 

difTueioD  of,  p.   107 

effects  of,  when  absorbed  by  skin,  p.  108 

lesions   after   death   distinct   from   those   caused   by   earbon   maoaiid, 

p.  107    

local  action,  p.  109 

occurrence,  pp.  1O6,  108 !•, 

poisoning  by, 

poBt-mortem  appearances  from,  p.  no 

symptoms  of,  preceding  death,  p.   109 

properties,  p,    106 

proportion  of  mixture  in  air  required  to  endanger  life,  p.  ]07 

tests  for,  p.  no 

treaimmt  of  a  peraoD  ora-come  by,  p.  110 

CARBONIC  ACID,  p.  1O6 

CARBON'  MONOXID,  p.  in, 

acridfntal  deatha  from,  p.  113 

action  of.  p.   118 

amount  of,  in  illuminating  gas,  p.  114 

caw  of  poisoning  by,  appi.,  p.  T78 I 

coispoiilion  as  formed  in  illuminating  gas,  p.  lie 

eiamiEiation  of  blood  for,  p.  1£2 

letha!   dose  of.  p.   120 

otirarr*o.v  of,  pp.  m.  116 99, 

!□  i-.Harcoal  and  lime-ldln  fumes,  p.  Ill 

in  furnace  gas.  p.  112 

is  illuminating  gaa,  pp.  m,  113 9S, 

ia  "proJucer  gas,"  p.  117 

piv-r  ~;by, 

Juri;iv>n  of.  p.   119... 

r-.~:  ici'rtero  appe»r»nce*  of.  p.  12I 

i;j,;;*;ica  of.  in  Ma^^sachuH'tt?.  p.   115 

*^2:yU'mj  i>f, 

1..;;*.  p-   iiT 

;rvj;=:«;.  p-   i2t 

pr-,-;-«7:;^  of.  p.   n: 

»^s^•».■:-:*»  Ti*:.   p.   115 

*-.;;,ii^  >j,  ?-   H3     .     

V^:»  ;.-.  ?,   :;t:     , 

CABSv>>  V.'N'.'XU*  HEMOGU>BlX.  p.  6S9 t 

C-vCbV!;oi..  V?-  j;'?-  :-^d fo,  » 


IXDEi  B23 

:EDAR  oil,  p.  S*l.  BEO- 

detection  of.  p.  54Z SIS 

in   general,   p.   541 614 

leths!  dose  of,  p.  541 814 

;EREBR0  SPINAL  MENINOITIS,  p.  94 « 

lEVADIN,  p.  871 789 

MEMICAL  ANALYSIS,  p.  eo 32 

OTLORAL  HYDRATE,  p.  484- 

absorption  hastened  by  fasting  stomach,  p.  434 S31 

I            retarded  in  cases  of  alcohol  drinkers,  p.  489 6S4 

action  of,  p.  490 S2e 

cases  illustrating  ita  use  tor  suicide,  p.  4BT 624 

chemical  detection  of.  p.  491 S>9 

habitual  use  of.  p.  484 8S1 

I  lethal   dose,   p.   486 624 
poisoning  by, 

diagnosis  of,  p.  491 6S7 

post-mortem  appearances  after,  p.  401 5SS 

statistics  of,  p.  48i S21 
lymptoma  of, 

acute,  p.  484 521 

chronic,  p.  48S 523 

premonitoi7  of  danger  from,  p.  435 623 

trcfttment,   p,   4gB 5BS 

pToperties  of,  p.  484 SSO 

rHlX)RrN,  p.  aaa- 

accidents  from  inspiration  of,  p.  2Q3 243 

In  general,  p,  392 249 

lethal  dose  of,  p.  BB3 244 

poisoning  by. 

post-morlem  appearances  after,  p.  293 us 

symptoms  of.  p.  393 MS 

treatment   for.   p.   303 HQ 

properties  of.  p.  293 H8 

tests  for.  p.  293 S47 

rHI>ORIN.\TED  SODA.  p.   ]73 1S3 

ULOROFORM.  p.  491. 

action  of,  p.  499.          ■>•■>••• SS9 

anesthesia.  sympt^iDs  of,  p.  498 838 

ease  of  poisoning  by,  Rogers  case,  appx.,  p.  790 ■ ■•. .  BT8 

ehemical  detection  and  tests  for,  p.  50S ,  .  541 

danger  of  inlmlatioTi  in  certain  ilisiiiscs.  p.  i;00 639 

inlialalion,   when   injurious,  p.  407 637 

ita  use  tu  facilitate  rolibery,  p.  501 , 540 

t   lethal  tiote  of,  p.  494   , P3g 

tnedi CO- legal  hearings  of  its  vtt,  p.  SOO SW 

poiBotiing.  in  general,  p.  4M 531 

by  inhalation  of,  p.  494 537 
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CHLOHOPORM— (oontbiued).  nc 

•tatistics  of,  from  inhalation,  p.  494 Jt7 

from  iwallowing,  p.  492 SH 

lymptomH  of,  Kfter  iwallowing, 

Kute,  p.  492 151 

ehronic,  p.  494 RF 

subacute,  p.  493 SM 

properties  of,  p.  491 SH 

whsi  impure  it  is  more  poisonoiiB,  p.  492 SH 

CHLOROFORM  AND  ACONITE,  case  of  poisoning  by,  appz.,  p.  763 Kt 

CHOI^ERA,  p.  gs « 

nostras  or  morbus,  p.  87 K 

CHOLIN,  p.   6T9 « 

CHROMATES,  p.  337. 

action,   p.   344 W 

as  shown  by  experiments  on  animaU,  p.  341 Mi 

local,   p.   338 n 

'bichromate  disease,"  p.  338 KM 

bichromate  of  potaaaium,  p.  33S 10! 

cbroinate  of  lead,  p.  341 KK 

cues  of  poisoning  bj,  appx.,  pp.  7S2,  754 US,    M 

riiramic  acid,  p.  339 101 

in  general,  p.  337 MX 

chromic  anhydiid,   chromic  add,   potassium   chromate,   potassioju 

bichromate,  and  lead  cbromate,  p.  338 XK 

in  pigments  in  common  use,  p.  341 109 

its  occurrence  in  toys,  confectionery,  etc.,  p.  342 303 

Ifthal  dose.  p.  344 JOJ 

[loii.Hiinp  bT, 

iliasnosis.   p.    344 JBi 

l.t«pold's  five  cases,  p.  343 303 

poel-mortem  appearances,  pp.  34.2,  344 J03,  JOS 

■}7npiom?.   p.   342 303 

acute,   p.   340 SOI 

chronic, 

cbromate  salts,  p.  343 JOI 

treatment,    p.    344 .,  JOt 

two  fatal  cases  recorded,  p.  341 305 

tests  and  detection,  p.  34S JIO 

CHROME  ^'ELLOW,  p.  341 303 

CIClTliXlX:  CICtTA  VTROSA;  CICLTA  MACULATA;  (ENANTHE  CROCATA 
WATER  HEMLOCK  AND  COWBANE). 

iv-T  HU'rlem  appearances,  p.  598 71S 

\iT!H';oiii¥,  p.  S97 -    ...    -    710 

[rea:meat,   p.   59a .  711 
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CICUTOXIN,  ETC.— (oontiimed).  no. 

CieuU  maculaU,  p-  SOT 70B 

in  general,  |)-  SOT 708 

poisoning  by, 

itatistica  of,  p.  iOT 709 

CicuU  Tirosn,  p.  596 708 

Id  gcDeral,  p.  bd8 70* 

lethal  dow  of,  p.  sot 707 

poisonini!  Kv 

itattstica  o(,  p.  SOT 706 

aympUnns  of,  p.  507 704 

treatment  for,  p.  sot 705 

'lEnantbe  crocftta,  p.  5<>e. 

in  genera),  p.  59B 718 

poiuining  by, 

poat- mortem  apjKarancGfi,  p.  S99 718 

tjmptome,  p.   599 714 

treatment,  p.  599 715 

CLASSIFICATION  OF  POISONS,  p.  102 48 

COCAIN,  p.  SB4. 
action, 

in  general,  p.  58S 091 

local,  p.  5S5 985 

by  the  moutli,  p.  585 885 

when  applied  to  eyea,  p.  586 888 

amount  destroyed  in  animal  tisauea,  p,  SB9 88i 

chemical  detection  and  testa,  p.  589 883 

JBOlatiOD,   p.   590  693 

properties,  p.  584 SS9 

form  used  in  medicine*,  p,  584 S89 

lethal  dose  of,  p.   588 ggg 

occurrence  of,  p.  584 (32 

poisoning, 

postmortem  appe«TU)ces,  p.  S89 S8S 

ajTnptoma,  p.  584 (M 

chrunic,  p.  5B6 $g7 

can  be  cured  by  d  i scon i inn nnto,  p.  580 a87 

treatment,   p.   588 890 

preparationi  containing,  p.  5B4 gg3 

OODEIN,   p.   631 7gg 

COLOCYNTH,  p.   525 579 

in  general,  p.  527 5Sj 

symptoms  of  poisoning,  p.  527 gas 

COLOR  OF  SKIN,  p.  71 29 

-'COLUMBL\N  SPIRITS,"  p.  4T0 489 

COMPOmfD  POISONING,  p.  96 4S 

CONDITION  OP  THE  SKIN,  p.  eS BB 
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CROTON  OIL,  p.  508.  •» 

Bcition  of,  p.  508... M 

chemical  detection  and  testa  for,  p.  510 tX 

lethal  doseot,  p.  iS09 W 

occurrence  of,  p.  508 HI 

poieoning,  p.   508 H4 

poet-mortem  appearances  after,  p.  SOQ HI 

eymptoma  of,  p.   508 Hi 

treatment  for,  p.  509 HI 

properties,  p.  508 HI 

CROTONOL,   p.   508 HI 

CROTONOLEIC  ACID,  p.  509 M 

CRYPTOPIN,   p.   831 TM 

CURARIN,  p.  599- 

action,  p.  599 TU 

chemicaJ  tests  and  detection,  p.  600 lU 

occurrence,  p.  599 7I7 

properties,  p.  599 m 

subcutaneous  injection,  p.  eoo Til 

DATURA  STRAMONIUM.     See  AraoPUi,  p.  670 M 

DEFINITION  OF  POISON,  p.  4 1 

DIETHYI^SULPHON-DIMETHYL-METSAN,   p.   SW ttl 

DIFFERENTIAL  DIAONOSI8  OF  POISONIKa,  p.  S3 tt 

DIGITALEIN.     See  Diqitalib,  p.  510. 

DIGITAUN.     Bee  Digitaub,  p.  SIO. 

DIGITALIS,  p.  510. 

action  of,  p.  516 SCI 

cumulative,  p.  512 SM 

alkaloids  of,  via.,  digitalio,  digitoxin,  and  digitalein.  In  general,  p.  51S.  SH 

cues  of  poisoning  by,  appx.,  pp.  772,  774 888.  BN 

detection  and  tests  for,  p.  519 Ml 

dosage  of,  p.   516 559 

lethal  dose  of,  p.  515 SS9 

occurrence  of  dJgitaJin,  digitoxin,  and  digitalein,  pp.  510,  5IB 552.  5S8 

poisoning  bf, 

diagnosis  of,  p.  518 563 

in  general,  p.  511 5SS 

poat-mortem  appearances,  p.  518 563 

statistics  of,  p.  sn 5J( 

BTUiptoms, 

acute,   p,   513 S57 

cbronic,   p.   514 5)t 

in  general,  p.  51 1 US 

treatment  for,  p.  516 560 

p»epn rations,  p.  511 553 

digitalin  and  digitoxin,  p.  olQ 567 


INDEX. 

DIGITALIB—  ( oonttnuad) . 

properties  of  di^Ulin,  digitoziii,  and  dlgitftlein,  pp.  filO,  518 SSI,  SeS 

table  for  maximum  medicmal  d(i««  of,  p.  filfl • 558 

DIQITOXIN.    See  Dmitaus,  p.  SIO. 

DISCOVERY  AND  DEMONSTRATION  OF  POISON,  p.  TO 81 

DISEASES    LIABLE   TO    BE   CONFOUNDED    WITH    SYMPTOMS   O? 

POISONING,  p.    84 84 

DISEASES  OF  THE  BRAIN,  p.  91 « 

DISEASE  PREVENTING  EFFECT  OF  POISON,  p.  11 4 

DISTINCTION  BETWEEN  SYMPTOMS  OF   POISONING    AND  THOSE 

OP  DISEASE,  p.  44 1« 

DISULPHID  OF  CARBON,  p.  478. 

action,  p.    479 508 

chemical   detection  and  teita.  p.  4B0 51S 

lethal  do»e,  p.  480 608 

pOiBoning  by, 

diagnosis,  p.    480 SIO 

post-mortem  appearances  after,  p.  450 511 

autistic*,  p.  479 505 

•Trnptoma  of, 

acute,  p.  479 506 

chronic,  p.  4S0 807 

treatment,  p.  4B0 908 

properties,    p.    479 901 

DRAGENDORFF'S  METHOD  OF  SEPARATION  OF  ORGANIC  PRINCI- 
PLES, p.  eeo 778 

DUBOISIN.     See  HyoeCYAMia.  p.  571 871 

action,  p.   579 877 

poisoning  by, 

symptoms,  p.  571 871 

properties,  p.  579 877 

DURATION  OF  SYMPTOMS,  p.  43 15 

EAU  DE  JAVELLE,  p.  ]73 183 

KCGONIN,  p.  689 69S 

KLATERIUM.  p.  S25 978 

lethal  dose,  p.  527 9B4 

EMBOLISM,  p.  B3  48 

EMMENSITE,   p.   444 4S7 

KROOT,  p.  530. 

action  of,  p.  S24 575 

chemical  detection  and  tests  for,  p.  525 678 

ergotism,  p.  521 670 

diagnosis  of,  p.  525 677 

lethal  dose,  p.  524 578 
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ERGOT — (eontiiiaed).  ne. 

occurraice  of,  p,  581 .-- Jit 

pouoning  by, 

diagnoais  of,  p-  525 RT 

tti*i  bread  pudding,  p.  S21 D 

poat-mortem  ftppeunnoefl  After,  p.  524 Kt 

^fmptonis  at, 

acute,  p.  522 BI 

chronio,  p.  522 ITl 

ergotiBm,  p.  923 fll 

gangrene  in,  p.  SS3 W 

treatment,  p.  524 IN 

produced  bv  fennentaticn  In  bread,  p.  521 n 

properties,  ,i.  520 M 

htatiatics  of  ergotiam  epidemiea,  p.  523 R 

ERGOTISM,  p.  523 IS 

"ESSENCE"  OB  "OIL  OF  MRBANE,"  p.  473 « 

ESSENTIAL  SALTS  OF  LEUON.    See  Pot&sbiuii  BmoxAi^n,  p.  4M....  HI 
ETHYL  ALCOHOL,  p.  447. 

abuse,    p.   448 M 

motion,  p.  466 0 

aeute  alcohol  iinn, 

medico-legal  relationa,  p.  4S0 V! 

i^ronic  alcoholism, 

medieo-legal  relationa,  p.  457 IT 

elimination,  p.  466 (I 

lethal  (lose,  p.  466 

occurrence,  p.  447 

poisoning  by, 

post  mortem  appearances,  p.  400 

atati?lic8,  p.  450 

Bj-mptoras   of,   acute,   p.   450 

chronic,  p.  457 

in  general,  p.   449 

poisonous  nature,  p.  448 

properties,   p.    447 

separation  from  organic  mixtures,  p.  467 

tests,  p.  467 

ETHYL  PIPERIDIN,  p.  590 

EVIDENCE  OF  POISONING,  p.  12 

EXALGIN,  p.  378 

EXHUMATION,  p.  54 

FERROCYANID  AND  AQUA  REGIA,  case  of  poisoning  by,  appx.,  p.  760-- 
FOOD  POISONING.     See  Ptomain  PoisosiNO,  p.  875. 

FOOL'S  PARSLEY,  p,   590 

FORMALDEtn'D,  p.    403 

detection  and  t^sta,  p.  403 

in  general,  p.  403 • • 
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lORMIC  ACID,  p.  402-  Biv. 

action,  p.  403   US 

fomiBldehyd,  p.  403 4U 

detection  and  test*,  p.  403 418 

In  general,  p.  403 41B 

in  general,  p.  402 *« 

lethal  doM,  p.  403 409 

occarTcnce,  p.  40S 408 

pobaning  b^, 

poit-itiortem  •ppearaneet,  p.  403 411 

^mptonu,  p.  402 407 

treatment,  p.  403 410 

TOWI.ER'B  BOLUnON,  p.  B34 183 

FUSEL  on..     See  Aicn.  AixxiHOL,  p.  468. 

OAERTNER'S  BACILLUS,  p.  67? 808 

G AUBOGE,  p.  SEB B7S 

pAitoning  by,  p.  527 S8S 

GAS  POISONING,  p,  113 H 

GASTRITIS,  p.  Bl 8* 

GASTROENTERITIS,  p,  Bl 88 

OELSEMIC  ACID,  p.  «00 »l 

GELSEMIN. 

action,  p.    603 7*7 

eaae  of  poisoning  bj,  appx.,  p.  782 871 

chemical  teste  and    detection,  p,  604 788 

Isolation,  p.  604 789 

Mhal  doae,  p.  60a 7SB 

oecnrrenoe,  p.  600 781 

poisoning  by, 

sUtiatics,  p.  801 783 

sjmptoms,    p.    603 784 

treatment,  p.  602 786 

Gdsemlnin,  p.  600 781 

GELSEMIUM.    See  GcLStMiH,  p.  000 m 

preparations,  p.  601 788 

"•peciflc,"  p.  601 788 

O0U>  TRICHLOEID,  p.  304 855 

GUAIACOL,pp.  S07,  636 548,  588 

"HEADACHB"  POWDERS  OR  TABLETS,  p.  378 379 

HELLEBORE.    See  Tkutrbm  Vibidi:,  p.  670. 

HELLEBOREIN,  p.  671 790 

isolation  ajid  detection,  p.  671 790 

BEU^BGRIN,  p.  671 790 

HESiATIN,  p.  689 838 
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HEMATOPORPHTRIS,  p.  689 

HEMLOCK.     S«e  Coniik,  p.  590. 

common  or  poiaon,  p.  S90 

poisoniDgby,  p,  591 

shrubg.  p.  SB7 

•potted,  p.  590 

water,  p.  596 

HEMOCHROMOGEN',  p.  688 

HEMOGLOBIN,  p.  688 

HENBANE,  p.    8T8 

HERSEy  CASE  OF  STRYCHNIN  POISONING,  p.  703 

HOMATROPINS,  p.  581 

HYDRIC  SULPHATE,  p.  i3S 

EYDRIC  SULPHID.    See  SuwnuRETED  Htdbooik,  p.  123. 

HYDROBROMIC  ACID,  pp.  S»5.  296 til; 

HYDROCHLORIC  ACID,  p.  149. 

detection  of,  p.  1S2 

Id  general,  p.  149 

stomach  contents,  p.  153 

local  action  of,  p.  149 

»ometiraes  due  to  volatile  fumci  of,  p.  ISD 

poisoning  by, 

diiignosia  of,  p.  151 

poat-inortcm  appearances  after,  p.  isi 

s^mptuma  of.  acute,  p.  149 

chronic,  p.  150 

subacute,  p.   150 

treatment  of,  p.   151 

properties,    p.    H9 

testa  for,  p.  15S 

UYDROCOTARNIN.  p.  oni 

fiYDROCYANIC  ACID  AND  ITS  SALTS,  p.  404. 

absorption  maj  occur  through  stomach  or  bj  inhalation,   p.  413 

aceiilents  wliich  occur  from  errors  in  dispensing,  p.  409 

action,  p,  413 

amj-fiiJalin,  p.  423 

as  distinct  from  oil  of  mirbane  (nitrobeniol),  p.  417 

chemical  detection  and  teats,  pp.  429,  431 439, 

convulsions  niny  not  precede  death,  p.  41S 

cyanirffl  of  otlier  metals  in  ^'encral,  p.  404 

explanntion  of  slowei'  action  of  a  salt  of,  p.  414 

iaiui  use  of  apricot  kernels,  p.  422 

bilter  almonds,  p.  419 

cherry-laurel  water,  p.  433 
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HIDBOCTAKIC  ACID  AND  ITS  SALTS— (conUnued). 

oil  of  bitter  ftlmondi,  p.  420 UO 

pe*eh   kernels,  p.  422 4SS 

In  oombiniitian  witli  blood  CMpiuclea;  cynamethemogloUn,  p.  414 4tt 

{•oUtim,   p.  432 4M 

lethal  dose,  p.  417 «S7 

oil  of  bitter  ftlmonda,  p.  409 US 

nperimmta  upm  aiiinMls  with,  p.  407 41S 

hydrocTuiic  acid,  p.  403 US  ' 

in  genenl,  p.  40B 41S 

nied  to  flavor  articles  of  food,  p.  407 41S 

other  methods  of  receiving  into  the  syetem  than  by  swallowing,  p.  419 . .  CM 

peculiar  caae  of  recorerj  under  treatment,  p.  414 4S1 

plants  contain,  p.  40S <1B 

per  cent  amount,  p.  40S <1B 

poisoning  bj, 

bearing  upon  voluntary  or  homicidal  nature  of,  pp.  411,  413- .  -ttl,  US 

disgnoeis,  p.  410 4SB 

diseases  which  simulate,  p.  410 4SS 

poet-mortem  appearances,  p.  424 4M 

■tatistiei,  p.  408 410 

symptoms,  p.  400 4S1 

chronic,  p.  410 4S4 

treatment,  p.  417 IH 

poiscmons  action  upon  snimals,  p.  423 4SS 

potassium  ^anid  and  other  cyanida  in  general,  pp.  404,  4Z6. .  .416,  417,  437 

oase  of  poisoning  by,  appx.,  p.  758 Ui 

lethal  dose,  p.  428 4S8 

yreparatioBS,  p.  408 419 

pTopertiea,  p.  404 414 

quantitative    estimation,  p,  433 44g 

teat  from  odor,  p.  430 440 

time  of  appearance  of  symptomi  U  dependent  upon  amount,  etc.,  p.  410  431 

HTDBOFLUORIG  ACID,  p.  leo. 

to  general,  p.  100 US 

post-mortem  appearances  after  poisoning  hj,  p.  16O 118 

tests  for,  p.  180 lia 

HYDROGEN  SULPHID.      Bee  Sulphureted  Htdbooer,  p.  123. 

HVOBCIN.    See  Atbopik,  p.  569 6S1 

HYOSCYAHIN.    Bee  Atbwik,  p.  S09 881 

B70SCYAMUS  NIQER,  p.  S78. 

action  and  effect,  p.  078 87B 

poisoning  by,  p.  578 875 

preparatfons,  p.  s?S 678 

HYPOCHLORITE  OF  LIME,  p.  369 3«8 

BXTOCHLOBITE  OF  SODA,  p.  173 ISS 
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niUSnNATING  QAS,  p.  115 ! 

danger  from  inhalation,  p.  114 j 

INSTRUMENTS  TO  BE  USED  IN  POST- MORTEM  EXAMINATIONS,  p.  SJ  1 

INVESTIGATIONS  OF  CAUSES  OF  DEATH  BY   POST-MORTEM  EX- 
AMINATIONS,  p.  SS  

lODIDS.     See  loom,  p.  297 1 

"  lODIN,  p.  297. 

action  of,  p.  299 I 

attempted  suicide,  with  recovery  under  treatment,  p.  298 1 

chemical  detection  and  tests  for,  p.  300 I 

lodiam,  p.  299   I 

lethal  dose  of,  p.  296 \ 

occurrence  of,   p.   297 

poisoning  hj, 

diaf^oeis  of,  p.  299 

post-mortem  appearance!  after,  p.  299 

■tatisticB   of,   p.    207 

symptoms  of,  p.  297 ; 

following  its  injection  into  eavitiea  of  body,  etc.,  p.  2SS '• 

treatment  for,  p.  299 I 

Zink'a  ease  of,  p.  296 J 

prepaTBtiona,   p.   E97 ! 

propertiee  of,  p.  297 I 

lODISM,  p.  299   1 

IRON.  p.  34e- 

action,  p.  350   1 

ndiiiinist  ration  of,  in  disease,  p.  346 ! 

clilorid  tincture  contains  free  hydrochloric  acid,  p.  349 ] 

di'teclion  and  tests,  p.  3S1 i 

elimination  of  iron  chlorid,  p.  350 ! 

(our  cases  recorded  where  used  for  homicide,  p.  349 J 

in  general,  p.  34s ! 

iron  perchlorid  used  as  a  hemoslntic  caused  death,  p.  310 i 

letlial   dose,   p.  349   3 

poisoning  by, 

dia^osis.  p,  351    i 

post-mortem  appearance?,  p,  351 ! 

suicide  caused,  p.  349 i 

symptoms  of,  chlorid  of  iron.  p.  343 J 

sulphate  o(  iron.  p.  34? ; 

subacute  and  chronic,  p.  343   3 

trmtiiionu  p.  350  ! 

l'P['[virali.>ti*.  p.  S46 ] 

*h<'n  iniurii'u*  for  sdmini^ralien  35  a  n)e-iicament,  p.  347 ] 

JAL.Xr  ASn  OTHER  DRASTIC  Fl  IWATiVES,  p.  525- 

W'lvvynTh.  in  pnwral.  p,  J»7 } 

»;j!<-f,us!.  p.  5*7   S 
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VALAF  AND  OTKER  DRASTIC  PURGATIVES—  ( continued ) .  uo. 

wild  cucumber,  p.  527 5S4 

enmboge,  p.  S27 5S3 

in  general,  p.  535 578 

lethal  dose  of,  p.  526 5S0 

poisoning  by, 

post-mortem  appearances  aft«r,  p.  527 SSS 

■ymptoms  of,  from  Ingestion  of  colocy nth,  p.  527 582 

jalapin,  p.  526 880 

May  apple,  p.  526 S80 

overdoie  of,  p.  526 880 

podophyllum,  p.  526 680 

tretitment  (or,  p.  527 58S 

JAMESTOWN  WEED,  p.  S76 073 

JASMINE,  p.  600  721 

JERVIN,  p.  671  788 

KEEOSOTE,  p.  507  H2 

I-ACTOPHENIN,  p.  378  378 

UIDV'S  SLIPPER,  p.  528 888 

I.AMSON  CASE  OF  ACONTIN  POISONING,  a ppit.,  p.  763 868 

LAUDANIN,   p.   631 786 

LAUDANOSIN,  p.  631  7M 

IJBAD  AND  SALTS  OP,  p.  300. 

accumulation  of,  in  tiuuea  may  prevent   functions  of  organs  of  life, 

p.  314   279 

acetate  of  lead,  p.  31S 270 

poisonous  effects,  p.  315 278 

action,  p.  319   SBS 

acute  saturnism  as  distinct  from  certain  diseoaes,  p.  308 276 

eases  of  poisoning  by  lead  chromate,  nppx.,  pp.  752,  TS4 888,  860 

constitutional  effects,  p.  314 878 

detection  and  tests,  p.  3S0 884 

Importance  of  analysis  of  urine  for,  p.  321 281 

lethal  dose,  p.  317 280 

occurrence,  p.  30O 271 

pennanent  albuminuria  caused,  p.  311 278 

poisoning  by, 

deaths  from,   p.  301 Z74 

differential  diagnosis  between  subacute  and  elironic,  p.  310 277 

drinking  water  in  lead  pipes  mny  cause,  p.  304 275 

industries  from  which  occurs,  p.  305 27S 

lead  colic  after,  p.  313 279 

as  distinguished  from  colic  from  other  causes,  p.  313 379 

Norris'*  thousand  cases  of,  in  bread,  p.  315 279 

post-mortem  appeanuices,  p.  319 283 

•ources,  p.  301    275 

•Utiatin,  p.  301  874 


SMAD  A^m  SALTS  OF— (eontiuDed). 

■ymptotQa,  p.  311 

•cute,  p.  306  

ehronic,  p,  310   

•ubacut«,  p.  30B   

treatment,  p.  318 

u«e  of  hair  dyea  may  c»use,  p.  306 

use  of  potMsium  iodid  •■  a  remedy,  p.  309 

prepkratims,  p.  301    

produijM  destructioa  of  r«d  corpuscles,  p.  311 

propertisa,  p.  300   

Hparation  from  orgajiic  nutter,  p,  321 

LtJOOL'S  SOLUTION,  p.  897 

LYCACONITIN,  p.  a99  

LTDDITE,  p.  444 

HAOOON  CASB  OF  STRYCHNIN  POISONINQ,  appx.,  p.  783 

MAJOR  CASB  OF  BTRYCHNIN  POISONlNa,  apps.,  p.  789 

MALAKIN,  p.  378 

HANSON  CASB  OF  ARSENIC  POISONING,  appx.,  p.  738 

HBCONIC  ACID,  p.  631 71 

^opertia  and  teata,  p.  K9 71 

MECOSIDIN,  p.  Ml   71 

MEDICAL  EXAMINERS  LAWS,  in  ConnecUcut,  p.  710 U 

UuascbuMtta,  p.  705 « 

MELEXITE,  p.  444   « 

siEsnspERMiN'.  p.  S3a a 

UERCLltY.  p.  iSS- 

aSjorptioo.  p.   ess    • 

atsorpiioii  bjr  Malp  fron  dntmeDt  oont   ining,  p.  239 II 

a^iixi.  p.  271   • H 

eir.irram  oris  aitd  gaDgmwpsis  eaosed,  p.  E60 * 

^.<r;:i<.-3l  esaminatioD  for  nitrate  and  other  aalt«  of,  p.  281 11 

C':.^ti;ifal  examinatjoa  in  gcnenl,  p.  277 X 

tvoTrniitM  in  digcatire  tract  into  mercury  aulphid,  p.  275 II 

nrrosin  luttlimate  as  tbe  type  of  mercurial  compounds,  p.  2SS II 

nvnuirv  lubliatato  distiagnished  from  calomel,  p.  2T9 II 

futaftvovs  atworptica  of  mercurial  inunctions,  p.  S59 S 

etTwt  tif  taking  potasnani  todid  after  aeaiation  of  doeea  of,  p.  979 H 

eiiwinatiiia  of.  as  foond  in  excreta,  p.  37e 11 

>M^  large  doae  eaaia  than  that  of  several  cootinuoua  small  doses, 

^   *5S    K 

fs:««!,-  w»t,  f.  S7S ■] 

in  .'hr.-r.-..'  liianue  of  kidn^i  large  doses  produce  serious  consequences, 

r  i**     M 

u  gvMial.  p.  »» 1$ 
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HBBCURT— (wmtinoad).  mo. 

in  <vgBJiic  liqnids,  cbemioU  m»  mi  nation,  p.  219 SIO 

iMUUon  in   organie  nUxtorM,   p.   279 Ill 

lethal  doM,  p.  269 904 

occuirenoe  in  patent  *nd  qiuuik  remedies,  p.  254 199 

poisoning  hj, 

antidote,  p.  27i   MS 

CMes  of,  p.  274 MB 

chronic,  p.  257 M8 

diagnosis,  p.  372  M7 

differential  from  arsenic,  p.  356 MS 

differentiation  between  discosea  of  moutb  and  effect*  prodUMd, 

p.  291  MS 

faUI.casea,  pp.  804,  270 »«,  U6 

finding  of  traces  of,  not  altrajs  indicate,  p.  !7C MS 

Icn^^b  of  period  in  which  it  oan  be  found  after,  p.  280 Sll 

period  of  tat*],  p.  2S6 MS 

poet-mortem  appearances  of,  p.  2t3 SW 

poat-mortetn  appearaaces  after  a  fatal  case  from  external  applica- 
tion, p.  374  SOS 

■tatistics,  p.  294  900 

^^ptoms,  p.  255   Ml 

acute,  p.  255  SOS 

duration  of  period  prreeding  death,  p.  256 SOS 

chronic,  p.  257   SOS 

distinction  between  poisoning  bj  arsenic  and  by,  p.  256 SOS 

premonitor;,  p.  258  SOS 

the  one  diagnostic,  p.  273 M7 

value  Ki  evidence  of,  p.  260 SOS 

treatment,  p.  271  SOS 

preparations,  p.  353  199 

prc^ieirUei,  p.  252  198 

ptyaliun,  p.  BS6  SOS 

Beiflftch's  tett,  p.  27S SIO 

remedy  tor  cancrum  ori»,  p.  260 gO) 

•alivation  cnused,  p.  256 SOS 

■alivation  not  so  readily  produced  in  children  aa  adulta,  p.  263 SOS 

•alu  of,  p.  2S2 198 

tert^P-  277  no 

IIETADIOXYBENZOL,  p.  535 SB7 

UETHEUOOLOBIN,  p.  680  880 

UBTHYL  ALCOHOL  (WOOD  ALCOHOL),  p.  468- 

action,  p.  472  487 

conTeralon  into  sodium  formate,  p.  473 437 

detaetlao  and  teste,  p.  473 488 

difference  in  susceptibility  in  varioaa  perMH»,  p.  471 MS 

in  "Columbian  spirita,"  p.  470 «8S 

ita  DM  aa  a  Rilwtltiite  for  ethyl  aloohid,  p.  469 481 

ita  nae  in  T»rtons  waoioea,  p.  460 4U 
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METHYL  ALCOHOL— (contiDued).  ae. 

letlial  doBe,  p.  472 M 

occurrence,  p.  469    411 

peculiar  aTinptomg  of  blindnesi  after  poisoning  by,  p.  4T1 (B 

perninnent  blindness  following  poisoning  b;,  p.  471 W 

poisoning  hy, 
symptoms, 

acute,  p.  469  4S1 

chronic,  p.  471  4H 

subacute,  p.  47O  Ut 

treatment,  p.  472 411 

propprtiM,  p.  4es Ut 

METHYL  CONIIN,  p.  590 M 

MOCCASIN  FLOWER,  p.  52B NT 

MODE  OF  INVASION  OF  SYMPTOMS,  p.  42 W 

MONKSHOOD.     See  AoonmH,  p.  sag. 

MORDANT'S  NORTON'S  PROPS,  p,  2r,4 1» 

MOEPHIN. 

action,  p.  6J:;   '87 

nnd  itH  relative  nlkiilnjcU,  p.  635 7<0 

certniri  nations  prescribe  maximum  medicinal  quantities,  p.  S42 TO 

dflrc'.  inn,  p.  658 77J 

ocL'urrpiicc  in  opium,  p.  631 798 

poi>oiiiiif,'  lij,  p.  649 76* 

oi'Lii|>4iiijid,   p.    G50    .,.-.•..-.,->.-•-,-...,,.,.-,..>--  7&5 

sr  in|>tni:is, 

ucuti',   p.  G35      761 

imt  till'  snmc  as  from  medicinal  or  nonpoisonous,  p.  G3G. .  761 

(■111  on  if,  p.  G4l   7C2 

djt.ilion,  p.  G40   761 

suini'i lines   confused   with   nnrcotism   from  diseases  and  othrr 

dni;ji.  p.  637    - 761 

n  rnsv  in  court  where  defense  was  bnsed  on  uremia,  p.  637  761 

difTprences  iH'lHPcn  other  narcotics  and,  p.  640 761 

iriMlnicnt,  p.  GSO    766 

prcparjitions,  ]i.  fi:i:i   7SS 

pri>]!i'rlii.'-t  and  trats,  p.  fi:il 7sr 

liv  I'Liiu'  siLgiir  Hiid  snipliuric  acid,  p.  633 7S7 

liv    Fri;hdc"3  test,  p.   6.12  - 7ST 

by  IIiHcmnnn's  test,  p,  C33 7S7 

bv   indie  iieid.  p.  032    757 

fjilLiri.-.«.   p.   G33 7S7 

by  irim  clilorid  test,  p.  G31 7S6 

liy  nitric  ncid,  p.  633 7J7 

by  cii  lie;-  ti'sts,  p.  633 757 

l.v  |)liosplio-niolj-bdic  acid,  p.  033 757 

mils  nf. 

U'led  fur  auticutaneoas  administration,  p.  64i jf§ 
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MYiiRiATics,  p.  sea  eei 

mriLOTOXIN,  p.  67B  SOS 

KAPBLLIN,  p.  SSB    650 

NAPHTHA,  p.  473. 

NAPHTHALENE,  p.  478- 

detection  aud  tetta,  p.  47S SOS 

properticH  and  oecuTrenee,  p.  47B SOZ 

trcktmeat,  p.   478    494 

NARCEIN,  p.  631    756 

NARCOTIN.  p.  831  7S6 

properties  and  testa,  p.  IIS7 771 

NEPALIN,  p.  559  ' 850 

NEUTRAL  SODIUM,  POTASSIUM,  AND  AMMONIUM  SALTS,  p.  3G4. 

action,  p.  364  357 

nitrate  of  potosaiUTn  and  of  Bodium.  p.  3G7 3G9 

as  shown  by  experiments  on  Knimala,  p.  365 35S 

bitartrate  of  potaHsium  and  autpbate  of  potasBium,  p.  309 3B7 

in  general,  p.  368 365 

nitrate  of  potauium,  in  grraeral,  p.  306 3SI 

action,  p.  367  363 

chemical  eiamination,  p.  3Q8 366 

letbal   dose,  p.  367 361 

poisoning  bj, 

*  post-raortem  appearaneea,  p.  3SS 364 

treatment,  p.  367 ,■ S69 

taken  in  mistake  for  magnesium  sulphate,  p.  30G 861 

ulphate  of  potassium,  in  general,  p.  306 358 

chemical  examination,  p.  369 887 

poisoning  bj, 

symptoms,  p.  366  880 

inCWTIN,  p.  60S. 

action,  p.   609   738 

amblyopia,  p.  609 7S6 

cont^lsions,  p.  810 738 

probably  due  as  a  secondary  decomposition,  p.  009 738 

ts  as  rapidly  fatal  as  hydrocyanic  ncid,  p.  60S 733 

isoiotion,  p.  610 738 

lethal  dose,  p.  60S 7J4 

occurrence,  p.  60S  780 

poisoning  by, 

accidents  from  use,  p.  605 731 

fatal  case,  p.  607 7j3 

given  in  an  enema,  p.  007 733 

post-mortem  appearances,  p.  610 737 

smoking,  p.  607   737 

jjmptems,  p.  605  73Q 
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NIOOTIN— (•wntiaiud).  Mt 

uut«,  p.  GOO   TM 

in  genenti,  p.  SOB TV 

ti«&tment,  p.  608   Tt) 

propertiM  and  t«*U,  p.  Sll Tl 

btt.t»,  p.  ail    , 711 

iaoUtion  from  organic  tiunes,  p.  610 71 

physiologteal,  p.  610   Tt 

tobacco  majr  cnduiger  life,  p.  60B Tt 

trial  of  Boearme  for  murder  by,  p.  60S H 

water  impr^nated  with  *m<^e  eaiued  death  of  a  child,  p.  607 Tl 

NITER,  p.  366  H 

NITRIC  ACm,  p.  1G3. 

detection,  p.  is?  U 

in  arts  and  manufacturea,  p.  ISS U 

in  general,  p.  183 I 

in  organic  mixtorM  and  ttomach  contenta,  p.  isS U 

lethal  dose  of,  p.  IBS U 

nitrouB  fumes, 

pronounced  action  tat  Inaga  and  heart  by,  p.  167 u 

organic  mizturea,  p.  IBS ••••■■■■■■■■.■•..............,...    IB 

poiBoniug  by, 

fumee  of,  may  ean*^  p.  1S3 • 

poat-mort^  appearancM  of,  p.  1S6 10 

■ymptom*  of,  acute,  p.  1B4 W 

duration  of,  p.  166 IR 

local  actim  of,  on  air  pasaagea,  p.  151 I0( 

subacute,  p.  1S5   W: 

testa  for,  p.  157 101 

treatment  for,  p.  156 101 

preparations,  p.  153   d 

stains  on  cloth,  p.  150 ID! 

tests  for,  p.  157 lOi 

NITROBENZOL,  p.  473. 

action,  p.  476   IH 

case  of  poiaoning  bj,  appx.,  p.  763 tft 

eause  of  detnycd  uppearaoce  of  symptoms,  p.  475 49< 

detection  and  tests,  p.  477  SO 

in  general,  p,  473 491 

lethal  dose,  p.  476 IW 

occurrence,  p.  474    (K 

odor  Tosembles  that  of  hydrocyanic  acid,  p.  474 401 

more  severe  action  from  substitution  products  of,  p.  475 W 

poisoning  by, 

dingnosts,  p.  477 40! 

inlialation  of  vapor,  p.  474 . ,  ■ .  ■ 404 

poatmortem  appearances,  p.  477 tOt 

symptoms,  p.  474  401 

subacute,  p.  476   M 

xeatoient,  p.  476    WT 
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NITROGEN  JtONOXID,  p.  J20  H 

NITROGLYCERIN,  p.  553. 

action  of.  p.  5S1  MS 

in  ^neral,   p.   SG3 CM 

lethal  dose.  p.  S54 OM 

occurrence  o[,  p.  S53 OU 

poi Boning  b^, 

a  case  of.  with  recovery,  p.  5SI 6U 

death  due  to  Bsphyxia,  p.  sss 6U 

methcmoglobin.  p.  J5S   648 

post-mortem  appearances,  p.  5SS MS 

lymptomB  of,  p.   S53 6H 

treatment  for,  p.  5SS M7 

properties  of,  p.  553 SH 

NITRO HYDROCHLORIC  ACID,  p.  169. 

action  of,  p.  1S9 110 

local  action  of  chlorio  in,  p.  1S9 110 

in  general,  p.   159 108 

poisoning  by, 

treatment  for,  p.  160 Ill 

preparations,   p.    159 108 

properties  of,  p.   159 108 

NITROUS  OXID.  p.  iBfl 74 

KUX  VOMICA,  p.  B12 741 

lethal  dose,  p.  624 781 

prepnrationa.  p.  610   746 

s«edi  resemble  licorice  powder,  p.  617 7M 

OWANTHE  CROCATA.     See  ClcCTOXiit,  p.  590 708 

poisoning  bf,  p.  598 710 

OIL  OK  BITTICR  ALMONDS.     See  Hydroctasio  Acid.  p.  404. 

aniDimt  of  pniaslc  acid,  p.  406 418 

caw  of  poJHoning  by,  appx.,  p.  763 888 

death   from,  p.  409 4fl0 

in  general,  p.  405 US 

in  patent  medicines,  p.  4OT 418 

occurrence  in  plants,  p.  405 418 

properties,   p.   404    41S 

OIL  OF  VITRIOL,  p.  135 71 

OPIUM  AND  ITS  ALK.\LOIDS,  p.  630. 

absorption  inio  the  syBtcm,  p.  634 7N 

dependent  upon  certain  conditions,  p.  634 7N 

dependent  upon  rapidity  of  elimination,  p.  634 708 

action  upon  animals,  p.  653 787 

active   principles,   p.   630 788 

deaths  caused  by  small  doses,  p.  044 TBI 

deteclion,  p.  6ST   778 
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OFICU  AST}  ITS  ALKALOIDS— (MntiBiied).  ■ 

«»tin>  and  nnokn-k.  p.  (147 1 

at  aflcctinie  lift  iDEaraDoe,  pp.  &49,  657 —  ' 

effect*  of  the  hmbit,  p.  «47 —  ' 

iujnritnu  to  health,  p.  M7 —  ' 

UinrjTteTtwj  <4  indiridlMt*  as  affecting  dene.  p.  MS-  -        -- —  ^ 

itthai   doM,  p.  642 -  ' 

danger  of  oun^  tnedieine  oontaiiiiiig  opioiii  in  BocraiK  i  C  4 

■MOnic  acid  in,  p.  «5« 3 

t->«   for  pre«i-tio?,  p.  65S ' 

iK^tion,  p.  457 ., , ■ 

■armos,  p.  652  

oeeiuieacg.  p.  630 

«c«npotisd,  p.  650 

Jiagwoai*,  p.  663   

poet-Btorton  ■ppearancea,  p.  653 - 

prtdoee*  Dearly  the  tame  a«  morphin,  p.  eSS 

netntrr  from,  p.  644 

aVEDpt'OBtl, 

ehronje,  p,  641  — 

from  aeqnircd  habit  of  ttJcing  medienwa  oaatKni^  t-  M 

trcstment.  p.  650 - 

pTTparalima.  p.  634 

■eparatioD,  p.  658    — 

naokine.  p.  635    

'fr'a-.i'/o  of  it«  nnutituents,  p.  6S7 

OBPrMTXT.  pp.  190.  233 *- 

OXALIC  ACID.  p.  433- 

dMeMiim  and  t««ta,  p.  442 ■ 

ID  or^aDJe  liquids,  p.  443 

i\Bi^rrn<x  in  action  between  concentrated  and  dilute  Mdotiom.  ff.  (O- 

435 «. 

lethal   doM.  p.   438 

occurrence,  p,  433   

oialuria.   p.   441 - 

poisoninz  hr, 

Chri-ti-on's  dewrription,   p.   434 

leeches  9uckin<;  blood  from  a  person,  p.  433 

postmortem  appearancei,  p.   439 

SlatiilJcs.    p.    434     

Evrnptom::.  p.  435    

chronic,  p.  436  

duration,   p.   439    

premonitory,  p.  437   

subacute,  p.  436    

thf  urim-  in,  p.  441 

triitnipnt,  p.    43Q    

fojsonoui  action  of  Mits  of.  p.  437 
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OXALIC  ACID— (continued).  beC. 

potassium  binoxalate,  p.  434 MS 

preparations  containing,   p.   43G 447 

properties,  p.  433   444 

results  of  esperiments  on  Animals,  p.  441 494 

■alt  of  sorrel,  pp.  434,  439 445,  4S1 

■ometimes  mistaken  for  Epsom  saltA,  p.  43B 491 

OXYHEMOGLOBIN,  p.  ssg   S2S 

PAPAVERIN,  p.  631  798 

PARAAMIDOPHENOL-ETHER-SULPHURIC  ACID,  p.  380   383 

PARAFFIN  OIL,  p.  473. 

PARA3IENISPERMIN.  p.  B32 S9S 

PARIS  GREEN,  pp.  iflO,  232,  235 105.  178,  188 

PARSLEY,  p.   597    708 

fool's,  p.  B90   884 

PERFORATION  OF  STOMACH,  p.  88 87 

PERITONITIS,  p.  91 88 

PHENACETIN,  p.  377. 

in   general,   p.   377 S7S 

PHEKOCOLL,  p.  378  378 

PHENYL  SALICYLATE,  p.  S36 598 

PHOSPHINE.  p.  237 184 

PHOSPHORUS,  p.  235- 

action,  p,  ai3    184 

chemical  exumination  and  tests,  p.  349 197 

dpstruction  of  coloring  matter  contained  in  blood  corpuscles,  p.  240 198 

dilTirent  forms  and  modes  of  administration,  p.  23S 184 

in  general,  p.  23S 184 

jaundice  caused,  p.  241 188 

lethal  dose,  p.  241 181 

occurrence,  p.  230   184 

poisoning  by, 

common  form,  p.  240 188 

diagnosis,  p.  245   185 

differentiation  of  acute  yellow  atroplij  of  organs  in  disense  nnd, 

p.  247 ■ IM 

fatty  degeneration  of  liver  cells  and  kidneys  cuusi/d  in,  p.  244 194 

hemorrhagic  form  of,  p.  241 189 

in  general,  p.  239   187 

luminosity  of  tissue  in,  p.  247 188 

nervous  form  of,  p.   241 180 

period  of  death  after,  p.  242 181 

post-mortem  appearances,  p.  245 188 

putrefaction  of  tissues  is  arrested  in.  p.  248 188 

•Utistics,  p.  237  IBS 
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^mptioma,  p.  238 J 

eomiiMia  rorm,  p,  240 J 

trntmcDt,  p.  M3    _..   ] 

prepkTktiou,  p.  137 _.  1 

red,  not  pouoootH  vbcn  pai«,  p.  t44-.. ._  3 

Schercr^  tnt.  p.  251   __  I 

vmpor  of,  nmrtinies  ckmca  |iiiifiwiiwl  pauaning,  p.  242 _  1 

yeUow  mtraphy  CMncd  hy,  pt  Ml _  ] 

PHOSPHUKETBD  HYDROGEX,  p.  S3T _  1 

PHTsosnGScrs,  p.  tm. 

Mtka.  p.  H8  

^emksl  cxBmiiMtkH  and  testa,  p.  6M 

uoladm.  p.  M9   

iithml  doK.  PL  MS 

•atiBf  faaui,  p.  eer 

•niptocam,  p.  MS 

tmtBMC  p.  M8   

pnpumtMB^  p.  M7   

properticB.  p.  MT 

nCXlC  ACID,  p.  444. 

■cCmk.  p.  44S   

4tMeci(M  mmi  Agonal  tota,  p.  445 

•Qsuaatitm.  p.  444   

«Kurr«B<c.  p.  444   

pOUCBb^  bj. 

fT—ptcei*,   p.    444    ' 

AmDM.    p.   44S    

rabuntr,  p.  44S 

^»aTiiWB:.  pi  445    

«Rc«r::«s.  c.  444  

nCKC>T>,^XlN.  p.  s»   

Mttim;*!  d<«tfc*.  p-  s;? 

Co.v=>j»  M'sinvrmum.  p.  532 

dKK^i.-(t  A»!  ^»t■^  p.  533 

S(i=>i5'*  E«!l*L  p-  533 

Boiiw-'-fln^  caMUiiw  »s  to  wbethn  the  berrira  in  pod  envelop  could 

MVILM1.-C  i!^*th.  p.  531 

ot«:TT»Qi»  ci.  ».  5» 

*T— tj.-^  of  amw.  p-  S32 

rr.'WT-.j**.  r.  ji» 

-;*fi£  ;,■«  i:":M:  lit*,  p-  5C9 

FlUVARP-.N.  ^  MS. 

««iit  jv  fT?     

taSju  iM*.  p.  (nj I 

wtmrepge.  p.  M9 •- 1 
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nLOCARPm— (eontbmad). 
poiMning  bf, 

■ymptoma,  p.  S70  7M 

treatment,  p.  870 7ST 

prepsratioDt,  p.  070   7SS 

■wektfng  at  the  ikln  Kftcr  death,  p.  CTO 7B4 

PLATINUM  BICHLORID,  p.  3«  SM 

PITEUMONIA,  p.  94  W 

PODOPHYLLIN,  p.  520   580 

PODOPHYLLOIOXIN,  p.  s28  SM 

POINTS  TO  WHICH  ATTENTION  OF  MEDICAL  ATTENDANT  SHOULD 

BB  DIKECTED,  p.  32  U 

POISON,  definition  of,  p.  4 1 

•hMiption,  p.  34  U 

discoveiy  mod  demtHutntlon,  p.  TS * 81 

diMut  prevflDting  effeot,  p.   11 4 

POISON  HEMLOCK,  p.  590 W* 

P0I80NIN0. 

by  food,  p.  8 1 

compound,  p.  96 W 

differential  diagnoaii,  p.  82 W 

sridence,  p.  IS B 

■tatiitica,  p.  13 6 

^fmptoma,    p.   24 7 

dep«ndent  upon  arenue  of  administration,  p.  2S 9 

diBtincti<Hi  between  and  diiease,  p.  44 u 

duration,  p.  43 IS 

mode  of  invaaion,  p.  42 U 

unreliability  of,  p.  30 10 

POISONING  BY. 

acetaailid,  p.  37? ST4 

acetic  add,  p.  3B4 8W 

aconite,  p.  SSS M7 

tincture,  p.  5S3 9H 

aeonitin,  p.  561 6M 

alcohol, 

amyl,  p.  488 47» 

ethyl,  p.  432 471 

methyl,  p.  469 481 

alkaline  cauitici,  p.  173 181 

almonda,  bitter,  p.  409 420 

alum,  p.   163 119 

ammonia,   p.   168 18B 

amyl  alcohol,  p.  46B 479 

nitrite,  p.  034 844 

anilin,  p.  381 S89 

•atUdrrin,  p.  877 374 
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antimony,  p.  177 Ml 

ontipyrin,   p.   377 171 

arrow  poison.    See  Cubabin,  p.  E!I9 T17 

orseniureUd  hydrogen.     See  Asst.v,  p.  190 ISi 

arsenic,   p.   205 H! 

salts  of,  p.  233 Ill 

in  wall  papers,  p.  lOO IS! 

arsin,   p.    IQO IS 

Atropa,  p.  569 88 

atropin,   p.   573 <7 

barium  salts,  p.  281 K 

belladonna,  p.  581 tt 

Itniene,  p.  477 n 

benzol  group,  p.  477 U 

bicliromates.     See  CHROUAiits,  p.  344 10 

bitter  altnouds,  p.  409 U 

bismuth,  p.   S91 It 

bleaching  powdera.     See  Htpociiujrite  OF  Lime,  p.  300 M 

borax.    See  Boaic  Acid,  pp.  181,  797 IH,   St 

boric  acid  (boracic  acid),  pp-  161,  797 ..-114,    SI 

botuliam.    See  Veoetablbs,  p.  677 10 

bromin,  p.  295 U 

cadaverin,   p.   676 10 

Calabar  bean.     See  Pbisostiouik,  p.  667 TT 

camphor,  p.  4S1 SI 

cantharides,   p.    0 

carbolic  ncid,  p.  301 39 

carbon  disulpliid.  pp.  123-126,  4S0 .  .   66-73.    51 

carbon  dio\id.  pp.   lOf.-llO iS-! 
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gamboge,  p.  537 SB3 

gelsemiii,   p.   601 788 
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hair  dyes.     See  Lead,   p.   300 275 
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hellebore,  p.  673 794 
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Teiatrin,   p.    873 T»4 
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POISONS  WHICH  OAU8K  SAUVATION,  p.  W7 601 
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abdraninal  carl^,  p.  si 16 
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aetioo,  p.  887 196 

ohemical  axaminaUon,  p.  SW 981 
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